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NOVEL PHOSPHATE COMPOUNDS AND THEIR USE AS MEDICAMENT'S 

>~ - rically &i 3mp >rapos 
them and p ? e preparat r- T > any because 

ihey are F2p.;manc^.eptor 7- transmembrane !'TM ; G-pratein coupled receptor antagonists. 

P re i \ n c p ase t ec pes 

Dubyak x ' N 93} 265 < - x \t r m yfe am 

! f eu c v v t d i . A~Y<iO&>,\ 

UTP have been shown to increase intracellular calcium levels. Activation of these 
receptors on leukocytes can either directly stimulate certain types of misarimcitory re>,poa$e 
or can prime the effector cells to other inflammatory mediators m vivo, ATP can 

is p „ xU , w \H 

586) which causes enhanced adhesion of circulating leukocytes to endothelial ceils and 

. > -tt \ r? has aSo t\ t 
chemotaxis of both neutrophils and eosinophils (Verghese et al J. B. C. (1996) 2? P ! SS97- 
15601 and Burders et ai Blood (1993) SI, 49-55) which may promote so inflammatory 

•* ^ ~ i ™- - reiroophils can also potentiate superoxide production (Seifert er 
al EurTBtochem (1989) 181, 277-285}. ATP receptors are also present on & number of 
other cell types such as chondrocytes, kerabnoeytey microglia and goblet ceils <■ o , et ai 
B8A (1994) 1201, 298-304; Filial etal J Clin Invest (1992) 90, 42-51 ; Wate et a! J 
Neuroscience (1993? 13, 4403-441 1 and Abdullah et al Biochem I (1996) 31 6. 943-951). 
Somtiladon of fee receptors on these cells- can stimulate or enhance inflammatory 

esperv. : . . .,s . - : v ww\ tor may therefore be of use in a number of 
inflammatory diseases such as asthma, inflammatory bowel disease, ARBS, psoriasis, 
rheumatoid arthritis, myocardial sschaemia, COPIX cystic fibrosis, anhereosekrosis, 
restenosis, peridomaJ disease, septic shock, osteoarthritis and stroke. ATP receptors have 

<• e Djb%aketaJ I B »1 Chem.. (1985) 260. 10653 • 
10661 and Wagratret al Gasrreenterolgy, (1997), 1 12(4) suppb page Al 198} and may be 
involved in the development of cancer. Antagonists may therefore be useful in treatment of 
cancer, 

* f s " s~ s e eo 
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whstem X represents H or a group of formula a), (is) or (si;): 
9 p Q 



OH 



OH 



OH 



00 



OH OH ON 

m 



- -MmuLi or {»: 





4 X 



\ \ v ,^th>„ 

f. r - > * J j, ( , iv » 

ftors C| .^-alkoxy. C}„g-a ! ^ a vbers n Je 

ens or more phenyl groups are optionally substitutes! b\ ens oe more halogen atoms and/or 
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mores \ <g ^ ik> o and/or Cj.4-&lkyJ groups (wherem the one or more alky! 

R'' ~ cx - s s hydrogen atom or a ^ * i'k \ . i s - o ik^ or a phenyl 

5 gr^up; 

R 1 ' represents a C^io-aryl group which is optionally substituted by one or more halogen 
atoms and/or one or more Q ! . K )-ary.l Qj-to-aryloxy, C^Q-aryirhlo, Ovg-cycioaikyL 
G|^-a&yithio, Cb^aikyi and/or Cp$-aikoxy groups, each of which subsrimenrs are 
u-ptlosvbb subs itnied by one or more halogen atoms sad/or one or mote C .^alkyl ohem. 
■ss ^ o - b -s4ko? groups; 

"« r be > eprweni a halogen atoifc w-a.Cj fcoxy 
C:„4~a!kyi group {^hxrein the one or more alky! groups are optionally substituted by one or 

x £ t ok ;presen haiogei >m or a C M -alkoKy. Cb.4-a!k ths 

o 1 1 ^> ' -se^ 1 > ■> s c > r 

& rsp t i g our, optionally subst t ned by piety ! 

a by v lecewol . ,- 
Y represents O or a CF 3 .. ccb or a CBr2 moiety; 

Z represents a direct bond, 0, S, (CB^k (wherein when i is greater than I , one of the CH 2 
so moieties is optionally replaced by an O of S atom), .CFfoCH=CH, CH 2 CH^CHCl-i 2 or 
CH^CK; 

e, n> : p and q eoeh independently represent 0 or an integer from 1 > 4; 
» provided that: 

zs (a) svheo X represents H then Q 1 represents a S atom and R* represents a group of formula 
(sv) where R' 5 Is hydrogen, and Z is CHjCKo or CH-CH; 

(b) when R"' represents H then Y does sot represent O; 

50 v v ( x v f 

^ ^ N N - * ~ ^ ' e T ^ U ^ - OH 

f ,f ' - ? r n ~ < - - e r 

tit) R ' represents C -\* ;.< S wherein R** represents phenyl substituted by one or more 
halogen r ^ <- >re C;.4 4-a!kyithio and/o ky! groups 

ss (wherein the one or more alky; groups ore optionally substituted by one or more F atoms) 
arid R"' represents a hydrogen atom: or 
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(in) R J represents CHR^f whereiaR 6 represents a Q-my-aryl group which is substituted 
d v i p i ) c * ! i - 

--it . t s <. p<> v or n 

*rsu"! \ J a s f if oru <- m <5 -oa m >„■ v _\ mau " t ocen a or, am' 
s one or more C ; , \- phenyl and/or CP.tj-aikoxy groups and R" is as denized above bin 
- i j „ . pi e p 

: ' ?sents - kyl then Q* repres i S ato i 
(e) when R ! represents CH'fsV then R" does not represent phenyl 

ns Certain compounds of formula (I) are capable of existing in stereoisomers forms including 
snantiomers and sii« invention extends to each of these stereoisomers forms and to 
h ires re* 1 1 rfere te eoi < v iepau 

> , ser I masts nho< am given isomer may be obtained b> 
- 5 ? "he invention -ais s > - 

and mixtures ; v u> * 

As used herein the term alky! group, including die alky! portion of askoxy and alkyithio 
groups, mckaies straight or branched cham alky; groups. Hekrocyciyi or vvekadkyi groups 
f f ii >ri ^ i -< < s >i t s i nmon. 
so aps include fused ring heny? groups 

Preferably the compound of the invention forms a pharmaceutical^ acceptable salt, 
3 a ka ne earth me al s 1 n ^.s-mi n- 

o seats v ,-Jk " " •> k » 

35 \ ~ f ^am^><< ode Mg or Ca. 

^ , * " v - i ~ s f c t " > ' ' U 

moiety, taore preferably a CCb moiety and R" represents a hydrogen atom, 

30 * okmrm ~ mrm-cn < K + or a group of formula (iv). 

? mo c r^-v oik. s os- . \. , a a ra itu pen a i 

> i „ ro-- v iioraneti ^ ^ v <* ' + '~m s s<. mi k>. m 

the 4-posidon 
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moBoanhydride of 5^r^(4-n)€thoxyphenox>^'ph8r>y!metbyI}-4-tiuoarid5m-5'-phos|>hate 

* d 0 0 v * i MiO' v. . 

rooiKMnhydride of 5-<(3-methoxy^phenyiTrjetoy$hsnyiir:ethyl}-4-UisouridinB-5*- 
>. ' a 'S.de c - T v 5 r MjiLo - 

"> ^f< V v. vv. 

• Ti i v s ^ ' s ^ ^ "< I a. .. o h - ' 

h orneth iv.&bh >> ho c a;: d; 

) N rrteth - i <p iu vi e 

"d:':- : :r ' ■ c; v 

, - . i v , I - . - ;o - ; , ^ve 

„ ororoe ^ ' , , .o , 

1 i v „ " N ' ^ ri ( 

^ - - ' >v . < •« - ^vs" 1 * -'v 1 r j; with 

divhioroaisih>ds;isbispr;oiphanic acid; 

v ■* ^ s! - c'^i < \ - <^ . \v . a\o l, r va. n ? -> metbv< ester; 

d, . 1,1 1 " . ■ i ^ * r > t' I e^t: 

5-dsphcnyimetbylui dine 5 - tetrahyerogen-inphosphaw} p'-mono 2~med^>;ve<hvl) ester; 

* > e i ^ j t ~>K s,. a <=- > • J ^ ' Yv.jvml jvte:, 
I'l » - b< ! 

t spbdi«) F - 

monomethyl ester; 

J-bis(4-Tnsiboxypber;y!)nieTlm 
ester; 

s N v ^ % - T 1 ' ' t K ester; 

i w - •< < -r _ yvs^' a J s ester; 

? > uridine S'-b >gc >sphate - 

S - * - K < - - , v S i < \ >t 1 1 

A \ r cb * t > s- h s e S ter; 

N >. Ci e ^ i ? i 1 

5--ethyi-4-thio«ndine-5 ; -;;tei:Tahydrogen4r^jhosphaK ester; 

\ lc-S'-CtetrahydrogentriphosphajeV? n 
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• 7 -' • ^ 

nionamethy! ester; , 
monomethyt ester; 

;i-r\M>- i " win 't . I, i, I'.'.i 1 

mcmomethy! ester; ^ 
- . , , \ « Vtr.hpf.e ^ : - ' " 1 oandine^SMtetiaJ > - * - > v '-r" - 
monomethyl ester; 

> , ' v ^ ^ -t t r X f U K - > " r ^ N '< ? !i 

S-{{3-methoxv-4--rym;rr^ 

v ro * tt ester; 

' - >v ^5 k > v f ^ > ' ! - - ' 

diphosphate)-P"-fjionctnethy! ester; Of a salt thereof. 

Especially preferred compounds of the invention include: 
v<"u>*frvc \sv o. r Ml iloor^n v 4-f our tine V onosphate with 
v ^ v * acid; 

j [is 5 r \osphate w 

rsia aex 

. r - ^ h< s , „-! k ^ > i > m 1 

dichloroajethyienebisphosphosiic acM* 
monodrn^-v v N 5 i II »• 
phosphate with diclhoronieihyknebssphoiiphonic acid; 

monoanhydrkie of 5-{ ! , J »b!s{4-methy!phcnyl )methyi;-4-thioundjne»5 ' - phosphate with 
chiofo; - fc osrh e eid or 

j y * v i \ ion i v it* > i t * we with 

s c a ' icreof 



preferred c i > e f are 
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wherein ! Q\ Q" and R* are as defined above, and either hydrolysirtg the Interrncdsaie of 
a;kaHr;e hydrolysis: 



Q O 



OH OH 

iv&ercinH" sdcfi 1 abos irt n ink sediate o >rxnuk 11} £ cr^J 

above and d;«n reading it ■, > u a * > agem * 1 d as defined above, t 
o:d>cr-od \\:nc i : prodiic under alka tH tadmoas or reacrinj it« - vleO! f« wed 
^ LO-v n 

< rsf regents 
O O 0 

II 11 II 

OH OH OH 



(III) as defined above with a salt of a compound oi'forrnuia 
.0 
// 

HO p" .0 

/ \ -'7 fiv) 

HO V F 

HO OH 

. , - ^ ohsis,dr' 



poo 

OH OH OH 



defined abo 
optionally 
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A compound of formula (.0 wherein X represents: 



O 



O 




The owe; 



provides in - r 

dded that R' does m f v k ( c 




R 




siiy; groups represented by A ! and A" are optionally connected vis m O atom so as to 
o-^rmkne •: nan. 

The deprotec-don reaction in step (a) of the process of 'the invention may be oamedout 
using methods generally known In the art (see "Protective Groups in Organic Chemistry" 
by Theodera Greene, John Wiley and Sons inc., 1981), Step (a) is preferably carried out 
x < J - -> i r ex 3.5 tet j m dc < 

1^ \ e ,i . v „>< , k i v. 

as iesxahydrofurars acetonlrrile, d;edtylethcr or -<\'r- re 

In step;: ;b) and (e) , me phosphoryladag agent is preferably one where L represents 

where L represents ha t > eierably the 

agents ppGXOPbpG. 

The reaction in steps to) and (c) with a phesphory kiting agent is preferably carried out in 
the pre et ve, such as - - M - b; ; f 

x - - - f , ~ r e n * v t , v . ,*i -vo Unvny N„\ 

*i N - v. im . " - ~ . j s - rer .vOii 

1 1 - i- „ - 

tnetbyiphosphate. aeetoninile. and preferably at a temperature of from -20 to 2(?C, more 
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rs; T v\ ar< : v;\ Mi^U-r"^ "U :s-^r^K 'ot sokn n 
N " < ^ f u ^ < * e i 

, 'SO 00 

ep S « ec r -> s 5 oe i - ! ; 

rune is preferably trom 2 to 8 hours and the reaction , j • . , < - >< 

ore preferably frorr v ~- v. Th k v ydrolysis ep is prefer y carried 
- ,\ 

In step (d) where Y in the compound of formula (IV) represents O, the reaction time is 
preferably from 2 to 10 mimues (more preferably about 5 minutes) and the reaction 
% v « , " r« ii - from 5 to S^G, more preferably about (ffc- 

si" bstep'^ ^ ~ - - " is t -^oO • ^ i 1 p^r i b!vf'on!l 

t i simpers urs of tram 10 to 4 

intermediate is reacted with R^OH in a suitable solvent fpreferabl; 
from I to 5 hours (mare preferably about 2.S hours). 

The salt of the compound of formula <XV) as defined above used m step (d) is preferably 
fee mono in salt. 

su-p^ s yJrc preferab , 1 s« < se i i 1 s xam; 

^ using aqueooa trfehy! ammonium bicarbonate, Na 2 C0 3i NaliCOj, K 2 C0 3 . KHCCh. or 
^ - 0 ' u . o-\ * ,-alt 

tnpoonds of tauia ( I) may be formed by reacting the free acid, or a salt 
t te base np 

b.sdtucdby C).g-aik- m ail - a e earth me 

he reaction may be carried out in a solvent or medium in which the salt is 
a solvent m which the salt h soluble, e.g. water, alcohol or acetone, which 

1 •< '* > 1 sO H > v. v 

ay preferably be carried out on an ion exchange resin. The non-toxic 
r " e \< > ^ os \ se ^ e j 

rsihiug the product. 



pyridine,! for preferaW 



piece; 
physk 



wo 9m$$m 



n 



A ompound o >jtu.. ) wherein Q 1 ' a be s <ised from 

conditions for conversion of uridine and thymidine nucleosides into their corresponding 
thio-tmckoside derivatives (sec "Chs u Nucleosides and Nuck edited b; 

Leroy B. Townsend, Plenum Press volume 1 For example < i < , - >- osp 
peno-rjipl! c ive^c x e po t • , - - < m\ , p d . ^\ ^iene, 
tetrahydrofuram and/or J 1 o^vc at temperatures of from 50 °C co 130 °C could bo 
osed. 



^ * s t\ w v i s ;f'Vf .a k 

Tetrahedron Letters, ;9S7, 28 { I), 87-90 or a modified procedure thereof? bymetallaiion of 
the protected oridme offornnda 



// 



0= 



(V) 



OA OA~ 

wherem Af , A and A 3 are; as defined above;, using for example aHcyiraetaJiic reagents suets 
as n-butyil um , se hur> hia ren-butylltthium or metal!! i - 

- " e i s «... o is < \ \ \ 

tetrassethykKediamme^exametiiyi-phosphorandds. Preferably see-butyl lithium with 
N \ \ \ i are used. Meialiation is followed by reacting the 
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or 




; o f o — - 5 v ■> s C 

COS ££i.j 

x ^ u r Ms. s < 11 0 i< <. : ^ e n s * 1 o a 

u\ the - j veri by red e >k 

v v»vv i> j \ , , > i s v ^ ~ < ^ m the 

presence of a catalyst, such as platinum, platinum oxide, palladium, palladium oxide, 

i ^ > t <n J.ual v s 

or an ester, such as ethyl acetate, as the reaction solvent, or a mixture of solvents, at normal 
5S or elevated pressure. The preferred temperature is room temperature. The preferred 

pressure is from ! to 3 atmospheres, Th« pteienc J v _ ^ *>,„nlr K. a >. m the 
presence of a strong acid, such as trifluoroacetic acid, or a Lewis acid, such as a boron 
a< ie v i < f w) j in a si >le is solvent, such as <ik > mm a e 
titer -j - >e performed b 

s» cttotus generated - le i r i 

, v > . - s f r^m20 to 120 l C 

' v ^ i i k ' s cis do 



iikyl alcohol using the method o 



■■! ' - s ' i eaciiosi '•■vidi a 0. ; ,,5-aik j >ak i 

presence of Zrfb \ Gumdon, R Frenstte, R Forpn, J Rqkach, JOC 1983, 48. 1357-1359} 
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(ili) where R' represents d s or a phenyl group, reaction with a suitable chlorinating 

& 4, pp 305-32 r - h pyrid aim with the 

Mjv VI \jir x _ d~d~< 

2258). 

Compound of formula (XV) wherein R ! represents SR wherein R asd« led above ar 
also be synthesised directly from 5-mercuriuddine using a compound of formula R" t SSR" t 
a and palladium tetrachloride using the method described in i • m of Ormmic Chemistry 
ai!9x 559S 1 led procedure- thereof. 

TheC'> Hmds u the isnt n an ma v - t , l> tlx s^m (.an mm s mm \ 
* vi en found to b 2 7-TM G-p:otem recepto t >m.« n 
is ?Z\ 2. r:c-:\ ^ ^ < ^ it i . - . * 

use as tmti-bvflammatcry agents useful m a number of mflanmmtory diseases such as 
asflttrv ~f r ii ') w u _ 1 * VxDa f s >r n s t ^ t ' mm o as .t 
v \ ;^ " n > \„ t > ■> ! ■< p 

s " • p 1 , i ^ m > ~ 
20 may be involved in the development of cancer. Antagonists may therefore be useful in 
treatment of cancer. 

t i ^ l , i in ,u > 

which comprises e o " to a patient need of therapy, a therapeutically effective 
sj nv jntion. The compounds of the invention can be co- 

a j d-'!'.uOt\„ i 

According to dm Invention there is further provided use of the compounds of the invention 
;n the manufacture of a roe da earner; f for use in the treatment of an inftammatory comisuon. 

St: 

The compounds may be administered orally, topically e.g. to the kmg and/or the i -^m in 

m <- s n " - -< , ! f i 

Turbuhaler® formulations or by parenteral administration in the form of sterile parenteral 
ms sns 
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i>cr;sm»msw? 



according to me present u; venison m association woo a poarmacerroeahy aceeprame 
x ' o -„umart V i i c- , "Jii; .o\f : ! i „ „ , L 

5 U " ^ i . < 

The compounds of the invention may also be administered by means of 3 dry powder 
inhaler. The inhaler may be a single or a mufti dose inhaler, and may be a breath actuated 
Sry powder inhaler. 

V ^ •<! v v Pt<- O I 0. ^ t K > , V. t , [] !v '.JA^'\ 

prepared in freeze dried form using any !y< hOisaiioi eehniques ommorm used within 
be larmaceui : w i Upct use but before admu strafiof sue) pha oaeeuiicai 
compositions are generally reconstituted in a pharmaceutbaliy acceptable excipient, 
r f f ' s n < i u m •> >i u o ^ a 

obtained after reconsoauion is an isotonic solution. Such a pharmaceutical composition 
. > t o v % tm vU 

* " < t - ^eiK-u v sJ-.eutaneously or intramuscularly. 

-hmv ns examrA 

s - ntn i <> i s ? W ^ j f k sujuic ^ ~- a' Unity 

Inova - spectrometer and the MS spectra were measured as. follows: El spectra were 
' r M t'ik XI pee'romae" 3 \B reetrawere 
Obtained on a VG?O-:50SEQ spectrometer, ESI and AFCi spectra were obtained on 

" < r a Micomass I* atform s >e tro r e « Prep uvmva HP ( 
v N ' .v N \ * \ B - d i.x k >' - f 

packed with BDSCMS reverse phase silica; chromatography was genera; iy performed 

N a> a' ^ s " - 1 . ^ !'Pr<i s' r m ^ r ares sun m 
for Hash silica gel chromatography. 



wo mmirn 
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Exarapk i 

Trisodium salt of the monoanhydride of 5.diphmyImeChyiiirtd«}e>S ? -plKispkate with 
dlchkromethyknebssphosphonScacid- 

(i) a v of: 5'-tris-0-J(l dime ><>< h> 

k g i i r - t bet I N 

it <fk acdby sec-b f * ^ e >^ 
dropwise over 10 minutes. After ! hour the reaction was quenched with a solution of 
henzopbenone (?.Sg) dissolved in dfy tetrahydrofaran {40ml}. After a further 1 Murine 
cooling bath was removed and the mixture was allowed to warm to approximately -WC 
before fpxenchmg with watct (50mi). The reaction mixture was extracted with 

^ \ , 'OCHn!) three times and the osgaaje $xm& pooka hie >w 
v-..> h »e md o% iporaiftd to dryness to leave a pale yellow oil The product was 
purified by silica-gel chromatography elating with iso-hexane and ethyl acetate mixtures to 
ru <:-.-->\awv> i d:rheny!)methyl)»2',3\5'-tris-0-{{l,l- 
dime&yiethyi5diraethylsilyi)uridme as a colourless foam (9.0g). 
MS: FAB: (+Rb): mfe 853/5 (M+Rbf 

i) The uroduct of step (i) (8.9g) was d < ai 

jeth siians 2 Iniluoroaceue acid f tdeddropwk < 5 minutes ant 

;hs mixture was stirred for a further 20 minutes. The volatile* were removed under reduced 

evaporation under reduced pressure, {three times). The residual gam was treated with tetra- 
mbmylammotmim ftueride (35ml of a 1M .solution in tetrahydrofuran) for 1 hour at room 
vere removed ^des educed press « ndtheg imy residue 
purified by si v-gel chron ogra el ing > ch >fonmmethano nxtures ) g s 
' di :hem methj nrims a wi ite solid (4-g). 
MS FAB + e m/«43 {M+r/ 

, i " , ^ 1 v ^ 0- „r- i ^ ' r 
dissolved dry tricthyiphosphate (5ml) and then cooled to 0"C under a mtrogen 
a m >spt x 1 I sp okhkm > s ^ oridc (0 i6tn]) was ad id irop% ^e am he result us 
x - , v < ! > > p v f -mid ut,o 1 C nor 
! t j; hi r>,e c-ism me j< < I Di 

Chem Soc Chero Commun, 1981,22, 1188-1190} withtri-n-buty! amine (0.64ml) in 
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next step, 

* s i j.^nii . )u~ on . 

aimospfeere and treated with phosphorus pemasthphok ( I l.S9g) before rsfluxdng for 16 
horns, After esxhlrig to room i ^ r the solvent was evaporated tmder reduced 

resid i bed with saturated a us sod 
o.v'^ 1 s e, • r s^ « u riuioeoe or~<-e tw A ^Tb 'c 

extracts were dried over magnesium sulphate and the solvent was removed under reduced 
-n^ 1— * -j i v is xj t ^ ] 

to „ •> - o> a S "s ' s f * 

dimeOiyie-r " <s ^d m -s o <. s<m s ' - 

MS: FAB(-ve): 763{M-1). 

O " " ^ M \ s * \ V ^ < ' 

N & ) 1 J J „ I till. 

rhe solve vaporated »dt reduced p t »k ! it 

Ouore , < v i > 43g) 

jo MS: El: 4.24(M + ) 

>or . h ' <o i I i. i ij,v-j - 

Wss v o ■> -\A " ' t r - 

step (wp -according te die method of Example i step pin (with further pms.ficadori by 
reverse phase H?I,C using :0% methane; < 0 5% aeneous ammonium acetate) as a yelmw 

3s P NMR 5 { D 2 0): 8.68(d), G.!8(dd) : -9.9(d); 
MS h'Ab ^ n.c „< j\M n 

x; Example 3 

Telrasodiam salt of the monoanhydride of 5-(9H"Xanthen-9-yi)-4-thiooridine-5*- 
pliospliate with dicWoromethylenebfephosphonk acid. 



-< > s \- 1 : ~ - t v I it s - >' r 
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e i sing xa steac enzophe 

MS. PABf-vs): ?8!{M-i) 

" *h n ^ , o t ^'unl - 

prepared romtheproduc steps according >thc ioc Exai 
pals yellow foam. 
MS: FAB(-vc): 765(M-3) 

(W\) 5~{9E-Xw\h&T^. : - :. 3',5 tm-0-{{U-dimetb, .tKUhr ! h<- .-• h I ■-• -m? mm hne 
was prepared from -he product of step ( s according to the method of Example 2 step > 
as a yellow soisd, 
MS: FAB(«ve>: 78HM-1). 

according to the method of Example 2 step (iv> as a -light-sensitive yellow soisd, 
MS: FAB(+v*):441<M+l}. 

<v) The tetrasodium salt of the moooanhydride of 5-(9H-xanrhen-9-yl)-4-ihioaridine-5 ? - 
osphats with die! ?s is prep ! roi.-> the prot uct of 

step (iv) according to the method of Example I step (Hi) as a yellow powder. 
3i P NMRS (D 2 0): 9 44(d), 5 $5{«Jd) -9.78(d); 
MS: FAB (+ve>: m/e 835/837/839 (M+l) 

Example 4 

The S€irasodi»m salt of the nwnoanhydrfde of 5-{5H-dibena»[ a,dJcyciohepte»-5-yI)-4- 
tldodrldiEse-:? -phosphate with dieljioromethyieii«foisphospbomc acid. 

(i) t^> T diben2o(a.d}cycloheptert)-5 2 S'-tm-O -c se pvtst 

. - * •> i n ~ " :" * \ _ 

benzosub s of ben<tophenon< white foam. 

MS; FAB -v« ?9i M- > 
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(ii) it v w % :\3'.S is-0 1 

was v-<i - 1 from the product of step a; according to 
- - - - - ' -> i r n n 

MS:FAB(-ve);775{M-l} 

mschod of Example 2 .step (Hi) as a yellow foam. 
MS: FABf-ve); 79!{M-!} 

(iv) The product of siep Cm) (0.15$) was dissolved m acetonurik- (ICrm; and treated with a 



suns. 1 . o 1 ^ - t > 5 t ~ 

H'a t dJcyc1ohspten'5-yi)-4-tbiouridine as a yellow 



{v) ' t F - < 

oro;2 c ■> " * ^ d i k ► v. 5 i v ^ Ov> t 

3J P NMR 6 fD : 0;: 9. 1 H'd). 3.SS<dd}, • 10.05(d); 
MS: FAB -u m/e B45/847/I549 v \h , 

Example 5 

SH'5H>Dibenxo|a,dloyclohepten-5«y!)«4.thio»rMlae 
spared as sc T k i r.pic 4 step (iv). 

*H NMR 8 (dg-DMSO): !2.63(bs, !H), 7.63((i, 1H). 7.58(d, 1H} : 7.42-7,27fm, oH} ? 
2{m , 3H), 5.b7;d. LH;, 5 1 1H», 5.4 3<d, Mi X „ H S2tl. IH*. 3.7<Hm 3H 



powder (G.3 
MS: FABf 4 
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Example l> 

Tetrasodium salt of the monoanhydride of 5^10.1 l*dUiydro-5H- 

< lohepten-5 l^-thjouridme-S'-phosphate with 
diehiorom* o enehisphospfcomc acid, 

0) N " I ^ \^ eye) hepten £ ( 

. e s ^ s ^ ..iuridine was prepared from ^ o 5 r r 0-<' . - 

. o. f h < ^ - s» ? i „ , < v K - > ^ irrk .it * '^rp, 
N - as a ; e ei t <. >i 

MS: FABi-vc); 793{M-i) 

(is) S-{10, 5 i-Dihydro-5H-diben2o!'a > d]cyclohep^5-yO'-2' 3\3 ! -ms~0-£{ U» 

^ * v i , spared " >tr the product of s& (1 < < iing < 

die method ' E omok- :, v -j- • ^ ^ I v \ ' ov, r > 
MS:FAB(--ve}:777<M-l). 

Ci Xvi ^* .tvfUS 

according to the method of Example 2 step (id) as a yellow foam. 
MS:FAB(-ve)'.793(M~l). 

CH) S«{10J]-D5hydro-5H-dtben2o{a/J]c>T!ohepte.n-5-yl}-4-thioandine was prepared from 
the. product of step (Hi) according to the method of Example 4 stop (jv) as a yellow solid. 
MS: APC1 +loop: 453(M+1) 

(v) The. Ktr&HQdmm sait of the monoanhydride of 5-* 10.! l-dihydro-5H- 
! o c s N n 

dichloromeuiykrsebisphosphorne acid was prepared from the product of step to according 
to the method of Example 1 step (iv) as a yellow solid.- 
" R" N > - <- vd, u > <8 m 
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Example 7 

Pfv-parett 3s ico <bed - } \ a >p ,* c step (jv). 

\H NMR d (dfj-DMSO): 12 72£bs, !H},7.4i(d, 1H), 735(4 IH) ; 7.13(m, 7H), 5 78(d, !H), 
5.6(s, !H), 5.45{d, 1H)« 5.l5(d, 1H), 4.68{t, 1H), 3.79(q : !H), 3.69(q, IH). 3.64;m, IK), 
3,41 (m, 2H>. 3.!8(m ( 2H), " 7itn, 2H>, 2.78(05, 211 : 
MS APCS +loop:453(M+i) 

Example § 

Tetrasodium salt of the monoaishydnde of S-(.l > l-bis{4-methylph€Ry|)mettiyi'>-4- 
tWourtdlne-S*«phosphal* with dkhioroiivethylenehisphospho.nie acid. 

i\) i< 1 ' ' - T 

1 \ s J J , J v 1 

' <■ j ». according to the method of Example 1 step (i) (using 4 4 
j >ur ! ft m 

MS:PAB(-ve}:79S(M-S) 

I ^ < < U? I }CH r 

(80ml) and treated with mmiazok- (1.77g) and t-bulykiimethyh;dyk:hio;sde (2.Ug). After 
^ f s x . a aas quenched with water and the product extracted into 
eihyKicetax » ;v or , . * ^ . 'I \ ; v '- - - v o • < 

pressure. The residue was purified by flash sdsca-gel chromatography to afford 5-(U- 
b;s(4-nsefhyiphenyl)frie?hyi)»2" v ,5' -ais-Q-{ ( I ,t -di!nethylethy!)j.ht)€thylsily'l>stidlr3e as a 

.0 > \.m ■< > J g 

MS: FAB(-ve): ?79fMri) 

bd) % Lho;,o-oT;c:h\ ;pheoy; ■metro b-dtdd .d'-tro-O- ; dbc;meb:y;e:byidmiethylsbyiy 
, s «- - -~ - n-^dcf" •> - i:^ 1 ":' > - bod - ' 

v. I v- > « . 

MS: FAB(-ve): ?95(M I) 



MS: FABiAve); 455(M+i) 

(V) - v t «a ! f5 * hylj ' v - V x 

ih!ouridir;e-5'-phospha.ie with dichioromcthyfcnsbisphosphonic acid was prepared uosn the 

. ~ < i f F\ ! s % v > 

3 \P NMR 5 (D 2 0>: 9.92(d), 3.7 1 (ddj, -9.35(d);- 
MS: FAB (+ve): 849/851/853 (M+l) 

Example 9 

Tetrasodmm salt of the monoanhydride of 5-(1,l-bis{4-chbroph«Ryl)methvl)-4- 
thiouriaine-S'-phesphate with dkhjoromethyknebispbo^phonic acid. 

' ,.T .5 ' -tns-CH( I , 1 -dimeth yieihyl)- 
:.r!.s-0-<( 1 , ! -dirnethyletb yl)- 
Sxampie I step (i) fusing 4,4'- 
to afford the product as a colourless 



(is) " s; : < - , , [ 

s s U n K 1 ) S* 

the rueMod of HxampA 8 stsp M) as a eoicudess " 
MS: FA8> m, 82Q/822/S2AM- 1). 

I sben S * c t m< 3 yH 

f - 5 > r ^ <, v s it ~ 

MS FAB t -dM M-l> 

\ * > - 1 i'i 

sicp (id) according to the method of Example 4 step (iv) as a yellow solid. 
MS: FABiAve): 'J« ~ ~ ■> V- 



- ^ 1 x > pnenone) 

foam. 
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product of step (iv) according to me method of Example 1 step (w) as a yellow powder. 
3i FNMR 5 (D 2 0): 9.40(d), i.8?(dd>, -938(d); 

m si of - ♦ _ x - 

Example 10 

"Hie tetrssodlam salt of the monoanhydride of S-(I s l-b{s(3 > 4-dichlor«pheny|..iTncthyI}- 
44hk>uridisie-S''phospisate with dichforomet'hylenebisphwsphoHic acid. 

(j) ( I i v v .J h i} ( ^ 1 , tMv . 

- trog£ ) atmosphere at -TS'C w as add ^ 
\ ' t s u, >mir me ell s <uoo v i i i i l ^ 

-v <~ V V ^ ,0 i 11 Mil ^ , . X > . K 

scornon of < f < < - ^ (13g) i dry rerrabydrofurrm ->< ti The cooling 

R peraiur 

mixture was quenched with saturated aqueous ammonium chloride solution (3O0rnl). The 
mixture wa . oom temperature foi . t . 1 

into ethyl acetate. The sosvcpt was removed atsder reduced pressure. The residue was 
par.. Ad -k s v „<-U v v* ^ N 

x <• i < r ,> si , , -s i 

bexane and filtered to afford a pure sample. 
^ - * -~J "21 O \Zf) M > 

(is) 5 . . -jMS^T^-dcaor^-sao f i'NJr.i\yr,etio.o r,3 3 un> 0-^1,1- 

> ^ - r- - ^ r - > „ - s ) T l ! l 

dtmerhyiiiiyljaridine was prepared from the product of stop fir; according to the method of 
loam, 

MS: APCWoop: 889/89 i/S93i.M+ 
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(iv) , o^ophenvJ.^ieOivb : ^ c> tits o , r vi"^ -h ' • 

dime < - i rt ~\ was prq red! v adueaofs? ccordi < 

-. ; ^ ; eh v. !>s.a~ 

m$ i \r %i*^:' £ \: i 

MS: FABf-ve): 563/564/365/566CM4} 

(v"i) The f v v v. - os sak of :he „ a k of s - , c \ t \ > 

' , e«„ v a. d a * >v >M <<, rk k J * \ vt 

3i ? NMR S (0 2 0); 9.56(d), 2.6S(dd), -9.38(d); 

Esampk 11 

Tetrasodiuaa salt of the raoaoanhydride of 5-(l,l-bJs(4-niethoxyphenyi}raeUjyI)-4- 
ihjo«ridise-5*-phosphate with dichloromethylenebisphosphonic acid, 

<i) r i iroxy-l,l-bis(4 S'-iri ! j tb i \ 

sndiae was prepare 223\5M > hrneihyk 

dirnefhylslsyriiiridiTis according lo foe method of Example 1 xiep 0) ;' using - 

\ s a colt aetess foam, 

MS: FAB: 8 ! ! (M+H-H 2 0) 

< 5 s ~ >e v-c; h - - ! s «o 

MS FAB ~v F?<MM . FAB ^ Si: Mi 



dtme.fhyiethy!)dirnethylsil>i)-4-tbioufidir:C. was prepared from the product of slop (ii) 

^ lo v v v. ra 2 step \ as a yellow foam. 

MS:FABf-vs):S2?(M-l.) 
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methox j h:oundtne w p,ucd I se p 

sterj(iii) acco ling e method of £ i s 2 st v) as » yellow soli 
MS: APCK+ve): 487(M+0 

( v > ' v" < ' *K Jlk> . > <r { s > + - t }• % v _ <, . 

' , u ! J r i , add s prepared t'rorn , 

product of step fiv) according to the method of Example ! step (in) as a yellow powder. 
3 V NMR d (D 2 0}; 8.98(d), !.26(dd), -9.5(d); 
MS: FAB(~ve r. 859/86 1 s63i M - h 

Example .12 

Tetr asodium sail of the monoaohydride of 5-(3,6-dimethoxy.S>H-fluorsB^-yl)-4- 
thwuridine-5 '-phosphate with dkhloromethyteaebisphosphonk acid. 

(j) (3>6 >j n thoxy 5%drojtyfiuoren-$-yl>2',3 5* tm O (,1 dm**hyleth.s > 

w hi* rrepared Tom 2\^\5'-tris-0-((i J-aimethyiethyl)- 
dimediyisilyrAiridine according to the method of Example 1 step (i) (using 3,6- 
isethoxyfl m9 O 1 * n ( 9< s { j 4 8 4-* - is t > 

~ i^-<j e \s iov, sohJ 

' NMR: V Jx. ~ - 4. s 1H) 7 *2(d 2Hj, 7.06td : 2H). 6.72(dd. 2M>, 5.75<J.lH>. 
4.05(m,3H), 3 9{m, JH), 3.83{m, IH), 3.80(8, 6H), 3.45(m, 2H), 0.6(m ; 27H), 0.0(m, 18H; 

>-(3,6 v m dho£y*9Myo:ren~9-yl} 2 ! ,3 ? ,S' tris O {{1,1- 
: , :v c 5 , ^ . | uridine was prepared from the product of .step (1) according to 

the method of Example 2 step (si) as a pale. yellow powder. 
MS: FAB(-ve): 6%{M-J) 

(m: S-QADirocthoxy-SH-to^ 

4 - - - - prepared fj i -he product of step (ii according he method ( 
Example 2 step , as a yellow roam, and was used directly in the next step. 

fiv) 3-{3 f 6-Dhiierhoxy-9H -fkmren~9- yl 'M-thiouridine was prepared frons the product of 
step (lift according to me:v:emod of Example 2 «e P (iv) as a yellow solid. 
MS; FAB(-i-ve): 485{M+1) 
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(v) The tetrasodiutn salt of the oionoanhydride of 5'<3,6-ci»nethoxy-9H-fluoren-9-yI.}-4- 
d;;o^osdir;o.5 : -phosphate with dichiOronxrfhyicneb.Npho.sphoi'iic acid prepau-:d from the. 
n-oo.iKioia\ - >rdmgtoihs Lhoo ^ „ op\: ,fep i i a, „*How p>v» ie: 
3i PNMR5(D 2 0}: 9 71(d), 3.58<dd), --9.5(d); 
MS: ESI-ioop' 793/79 l/789(M- 1) 

Example 13 

Tetrasodmm satt of the monoanhydride of S-(3-('4-mfethy!phenoxy)phe»y?methyl>4» 
thiouridine-5 5 «|>hosphate with dtchloromelliyienebisphosphwijc acid, 

0) t v n ^ ** v ph«MU (H <~ - s O , 

*yi*hyl> j uridine was prepared from 2 ■ 3' >5 , -tfis-0-((i Ji- 

lt >\\ \ v. " s 

5 -> \ ^ ■ . - ^ s^. Jot bejizopkertone; <5s<>co! . , '- s 

MS FASi vs 797 M I) 

(is) - <d ' h < < ;<vr> n^'rrv >' ~ - t v U«t i JirteUvyk: n 

v v. a$ pre >a sc I on) the product of step (i) according to the rsethod of 

MS.*FAB(-vs):781(M-i) 

" ' % ) et \ > ^ ; , <o , v i 

> \ v s>/as pteparei frws, me p-oduu o< - :,-p \ -vd^.g to the 
method of Bxsrapie : step (hi) as a yellow foam. 
MS: APCWoop; 799(M+i > 

=c s „N>- v - ■ ^ _ -j , t Hiss > i; reared from the product of 

.v.ep i ■ ./ ..- hr-p > mctl^xl of i:\ ox.u d jte- ; o : , „ yellow foam. 
MS: FAB: (+ve.>: 457{M+!) 

(v) . ' -(.;- l-rr,e h 

^rlijoundbe-S'-phosphate with dichlororactbylenebisphosphon 

N V N d I ta ! 1 

n ? NMR 5 o;0 9 44 d\ 3 45fdd -9 78(d); 
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Example 14 

Tetrasodlam salt of the monohydnde of 5»(3-<4-chiorophenoxy}pheny!meth>-I)-4- 
5 u idme-S'-phosphak with dk:hk>romethyknebisphosphome acid, 

(i) ) N ' I i » r* ^ "> , A s v . ^ 

- „ - i s > - -) 

lit i > U ! - , ^ t i - \ 

3~{4-^hk;ropher;oxy}-benzaMehydc iruaead of beozophenone) as; a pale yellow oil 
H NMR 6 (CIX1 * 8.39«v 1HJ, 7.42{s,IH>, 7.I9-?.26{m,5H) ; ?.00(ra H o.?9-S.S5<m 
m, 5.89-19 ifd, IH\ 5.48~5.49<d, 1H\ 3.93-3.<>5.m. 2H», 3 55-?.67 t rr,. 2H>. 3.36- 
3.43<dd. IH), 0.77-0.87i:r : , 2?H>, -0 l4-0.07(m, I8H). 

^ v oi <r i ^ vis ^ v d v j* tr \ < 

Bxa ipie 2 ep ? as a pale ye ov * ins tnOu 

4 ( lmeihy!}-2',3 5 trsO<! 1 , >m trs v > 

dkoethy i sd y l}-4- thioari dine was prepared from the product of step (is ) according to the 
method of Example 2 step (in) as a yellow foam. 

*H NMR 8 (CDCh): 9.32(5, IM% 7.38(s,lH), 7,22-7, !5(m,3H} 5 6.91-6.74<m,5H)« 5.88- 
5.86(d,!H), 4.08-4.02^1*1), 3.97-3.93{m. 2H), 3.8?-3.83{d, IK), 3.80~3.76(d, 1H}« 3.72- 
3.68<dd, 1H). 3 6!-3.5?<dd, 1H), 0.90-0.74{m, 27H), -0,l2~0.6tm,lSH} 

N - £ " ^ i\ 4 n t \ k - ^ 1 ■> t n' v - 

<v <. olH \ir.i\\ ot F^aTipk' 2 su-p m> o„s a >ei w solid 
MS; APCI-loop: 47S/477(M~i) 

i>'J x . * > ' ^ t - S ' r-j ^ v < v 

4 -tb soundings' -phosphate with dichioromethylcoebisphospbomc acid was prepared from 

x ^ <- ^, di ^ ^ * ^ i uf. 
■ ! PNMR? D<> 3 ? v dd), «i.45<*i> 

V, p sl ; , f 39 0 /3O| 392(M 2 
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Example 15 

I'strasodis a sal h* to« mhydride of 5 ^(3,4-dkhiorophcaoxy)pbe»ylmethyS}- 
4-thkas:ridkse-5'-phos|>hate with dschloromelhy ieaeblsphosphonk acM. 



> « was prepared from 2 , ,3',5 ! -tris-0((I J-dlmetfiyiethy))- 

dimethyhilyl uridine according to the method of Example ; step (is fusing 3 -(3 .4- 

1 1 " ! 1 L ^ C \ 

' j 1 "■' M tx o ruCh >. < im. C.5fT>. 7 6 (2xsx 0.5H). 7.4-6.8 <m. ?H). o.Q ft, 0.51K 5.6 <m. 
0.5H), 4.7 (s. 0.5K), 4.1 jn 2H 4.0 (A IH), 3.7 <m. IH), 3.5 fe. 0.5H). 0.9 p 27H), O.Q 
Qo, 1 - r mixture ^ , s — „ o< 



« \4 i or,o ^ - < - < * i > > ' oi<^ t< i v! 

din>trh¥hi;yS>uridine was prepared from the product of step (i) according to the method of 
o Example 2 step (is) as a colourless foam and was used directly in the next step. 

(in) ^ > V ^ t ^ n >b s!r< u vi " " ^ t ^ C * . i.n s^t 1 > 

l - v.! J t St > ? ■« - 1 * 

-method of Example 2 step (Hi) as a yellow foaiiv 
28 ! H NMR 6 (CDCIj): 93(sJH),7 i 43(baBX 7.25~7.3(m, IH), 7JS-?.25(m, IH), 7,0- 
6.9(m, 2H), 6.9-6.7 (m, 3H), 5.9(bs, IHk 4,!5-3.5(m, 7H). 0,S3fs. 9H). 0,78(s, 9H), -02- 
0.5(m, 18H). 

i i ^ m^-wh n ! 4 v< <d x v - < 

--: product of step Co: ■ according to the method of Example 2 step (iv; as a yellow solid. 

■* ^"x :^',JJ S07(bs IHj 76 (d H " 3 HJ II 2yJiI.. 

"">K, „H 22 v Os J i f '?6{^0 'H; 6 Si>t,iO 'h»,*- *'d IH ^ , HE ? « 
IH) 5 iOfri IB ■ 4 04(q 1 H). 5 96(q. IH), 3 90-3 83 m 1H\ 3 8 bs, 2H 17-3 6 ., IH 
3 5? OAS m. IE) 

m 

(v) The tetrasodhtm salt of the monoaohydride of 5-(3-{3,4-did:iorophenoxy}- 

' - )duaofst«] t to the method of Exa - as a 

yellow powder. 
.55 "'PNMR ofD 2 0}: 10.12(d), 3.97{dd) t -9.2(d); 
MS: ESl-'toop: 815/81 9/82 1 
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Example 16 

Tetrasodiara saSt of the raonoanhydride of 5-(3-(4-ffletitoxyphetioxy}pheayImethy|}-4 
tfmxmdioe-S 5 -phosphate with dichJoromeihyienchisphosphoRk acid, 

0) S~fKydroHy-(3-((4-m^ 

- * " 1 > \ ' *< r s is prepared. :rc>-r- 2\" 5 - - , -) i , 
s > " a ! N >>i„ > 4 

nathoxyp v s k 

l H NMR 5 (CDC; 3): 8.26(bs, IB), ?.38(d, iH), 6.7-7, l(m, 7H), 5.9-5.86(m, IK), 3,49- 
5.46(rfi. IH}, 4.57{b3, iH), 4.05-4.000*, 1H), 4.9S-4.90(m, 2K), 3.73{s, .3H.J, 3.7 -3.5(in ! 
>Id - - H; 0.8* s >H) D t S3($ 0H) < 73:( 9B) 0,2 )05(s 8K.} 

00 N< <• ♦ n ,'hnethy-n-: TS t 

dm*Ehy!$ij> Uridine was prepared from the product of step (i) according to the method of 
Example 2 srp as coioedess xonm. 

Hi NMR 5 (CDCrO: 3.2! (bs, IH), 7Jl{s, 1H). 7.09(t, IH). 6 7-6 9(m, 6H), 5 66(dd, IH), 
5.89(d, iH}, 4.05(m, !H} ; 3.9Cm, 211), 3.7(s, 3H), 3.68(dd. IK). 3.58(dd, IH). 3S5(m, 2H). 
O.S2(m, 18H). 0.78(8, 9H>, -0.2-0.05<m, IftH) 

! ^ s 1 io\y^twno\v)pner * 0 ^ 1 <» : eth\U 

t 1;!!k- : --Mhrniirk 4 rrcrved n x •> U v. ■■: s ; . > J i „ to the 

v.., >J ' s_ \v : sr.-- ; o„sj}t-iwv .-•m 

: HNMR5(CDCh):9.29(bs. iH),7.i(s. !H),7.H(i ( !H), 6.75-6.9* m, 6H), 6 IH), 
5^<1, !R\4 P,r„ SH) 3 >8<m 2HU.S3;d. Ill), >?Kd, Uf.3 :>{x ;Hi. < O&'JC. 
IH), 3.36{dd, lUl 0M(s, 9K), 0.«2(s. 9H), 0.79<s, 9M) t -0.2-0.05Cm, 18H) 

_ - - »r - - i v „s--norc ^ -> < i <• 
> * s <f ATcrt-rg >.-< the - ^ K „ s . s < h < , ; 

c:a, 1 v< ,r s "> h ~ 5 Drrcn ^ - s_ 

lH).5.7Qrd, IH), 4.78(bs, iH), 4.30-4.25(m, !H). 4.25-4.l5(m, 2Hj, 4.07(m, IHX3.8- 
3.S(m. 4H), 3.75fs, 3H) 

(v) The tetrasodiora salt of the monoanhydnde of 5-(3-(4- 
^ f s ^ a> jji s r 1 i* 



> ;p < stej i 
\P NMR S ;D 2 G): 10.05(d), 3.95<dd), -9.27(d); 
MS: ESMoop: 777/779/78 1 

Example 17 

T&trasods'um salt of the monoanhydride of 5-((3-methoxy'4- 
pfeeiiyi»iethox>0phenylmethyl)-4-thiouridiae.S , -phosphatewith 
«rom <• iphosphoidc acid. 

(\) 5-(Hydrox} ahoxy-4-pbenytmetl phe-riyi)rnet.hy!)-2' ,3 ' ,5 ! -?.ds-0-(( i . I 

i5 1 v s . u- drae was prepared from I'^'^'-tns-O-CCl.i-dimsdiyiethyi- 

- } 5 N s ' < - ' ' 'tcvojdsng to the nwOiod of Example 1 step G) (using 3-n$etrioxy-4- 

"k v x . A - v v. instead ofbenzophenone) as a colourless foam. 
5 H NMR 5 (COCh): 8.3(bs, IU), 7.2-7,L5<m,6R), 6.94fbs, IE), 6.85-6.75(m, 2H). 5.45(d, 
IK), 5.070, 2H), 4.03(m, ?H), 3>3,5S x m, 3.24(d, IH), 0 82 s. 9H), 0 8>. "H>. 
0.?6iS. 9R;,-<U5~O.OI(ni. 18H) 

(H) " x -jhenylmef 

dinieihylethyDdiTnerbylsOyrwridine was prepared from the: product of step (i) according to 

„ v. 3 k i -> 

! H NMR § (CDCb): 8.27(bs, 111), 7.2-7 ,4{m, 6H), 6.7 1(d, IH), 6.67{d, 1 H), 6.54<dd, IE), 
S.86(d, IH), 5.02(s. 2H), 4.03(m, 2H), 3.98{m, 2H). 3.76{s. 3 H), 3.71(dd, IH), 3.64(dd, 
IH), 3.46(d, tm 3-51(4, 1 H). 0.82(s, 9H), 0.8 l(s. 9H>0.75(j.9H),-O.2-O.0(m. !8Hs 

11 ^ ^ ' \- ^ < . ' vrMmethUi r,3\S'-tris-CK{k?- 

? ~ ) d t^d- s-c eJ. ,m v rju, 

" - - m " 1 av„ dl>,% teat 

'H NMR 6 (CDCh); 9.3l(bs. Ill), 7.36(d, 2H), 7.25-7.35(m, 3H», 7.23(d. IE). 6.76{d, 
IB). 6.70(3, T 6.54(dd, IH, 5.83(d, IH), S.05(s« IH). 4.07(m IH), 3.9?(m, 2H), 3.79(s. 
3eK3.78(m. IH),3.7!(dd ( lH),3.6(dd, IH), 0.84{s, 9H), 0.83{s, 9H). 0.79(s, 9H}. -0,2- 
0.05; m, !SH; 

(iv) * - - Mv.r.o<~'-4-phenyiiiieih(tx« (pheru'h- e 3 , was prepared from the 

J v N sod of Exampl - < >w soltc 
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NM I D h 9 f H 7.25-7.5(m, 5H), 7,14 4 s t 1-6 

5(d : IHd : 5.6oid. Id « iV, W^'ibN. iH).4.23{ra. 'K> H7< ? F 

I(s, 3H), 3.75--3.6S(m, 2H>. 3.6-3.4(ro, 2H) 



(v) Rv - * - n^o^ ~>~ 

e ■. ^ ha,: ,-.;-:- v d^ed > P-a.-miOursdinc-S'-pn^phate with 
: . --■ •■ n , I, >1 >r r ^ V <- . >. v - ' 

. " p s^j l- , v > j > r 

3l P NMR 6 (D 2 0): 9.25(d), 1 .75<dd>, -9.66(d); 
MS: FAB: f;3^ (Ma-0 

Example 18 

Tetrasodium salt of the moaoanhydride of 5-<{4-methaxy-3-phenyImethoxy) 
pbe53j ; IiTiell3yi}-44hioHridine-5 f -phosphate with dichlwomethyten^isphosphomc 

acid. 

(I) "5 H s. • .J \ ^ 1U ! ^ % - *5 s O 1 

il x ' •. f J " " N Js , .. 

3 mt 1 P- > - o com >t jdiyd Sxample \ step »4-methox\ 
phsnylmethoxybenzaldehyde instead of bsnxopher.one) as a colourless foam. 
MS: FAB(-ve): 827{M-I) 



(si) s o ' v .v r - >lt«wm>I}>?\2\5 lris-Q-((Ij- 

v. N ! . v ' i was prepared . m the product of step u) a >. » . ' to 

colourless- foam 

: H NMR 0 (CDCI-i): 8.49(s, 1H), 7.35-7. 16(50. 6H), 6.73-6.62(m, 3H). .5 86W. M% 5.00(; 
2H 4 U.e H 3 f 3;c~ 2H\ 3 ?4.*, 3H), 3-74-3 58 v s. 2H). 3.45<s, 2H), 0.86-Q.75{m, 
2-B u>e >rr. 18H> 



n i+ .^iO et ^ 1 f - prepared from the product of ?rep (i 

e:ord:ng as v rnetbed of Example 2 step Hd/ as a ydiow foam. 
S: f \F; -v S'VP' 



m -n - t - 4 , 



MS- i ^ - 487(M+1} 

fv: " fetrasodiura sak of ihe r> )r .i of - v' t 

- ' > e,, - j - rve' ;v 4 'hiou v , - v. -.p- . c witl 

I acid was prepared ] e- prodt 
to ihe method of Example 1 step - as a yellow powder. 
"*?NMR 8 (D 2 0): 9.55(d), 2.66(dd}, -9.60(d): 
MS: BSMoop: ?9!/793/795(M-I) 

Telrasadmm sail of the monoanhydrtde of 5-(4-butoxyphenyimethyS)*4-thi«uridme- 
S'-phesphat« with dkhlorom«thy!enebisphosphonic add, 

&e«yl)hydroxyrnethyl)-2' ,3%5*-lris-0-({ 1,1- 
: w - , v 'ivi , .j^: - O i 

"I": - a :jc l * / la the method of Example 1 step (i) (using 
»yde instead of benzophenone) as a colourless foam, 
i): 8.26(5, lH), 7.36(s, 7.2(d JH), !H),5.8S(d, 1H), 5 .49(4, 

3.93(m, 2H), 3.66{dd, 1 H), 3.55{dd, !H), 3.26(d, IK), L6?(m, 2H), 
rn, 30H),Q.O<Xm, !8H) 

H o ^ ! S _ ^ in. O { ms I - 1 ih> k=h k 

a pale yellow foam. 

S H NMR 8 (CDCi 3 ): ?.94(s, IH}, ?.!6(s, IH); ?.0(d, 2H). 6.7(d, 2H), 5.83(d, !K), 4.0(% 
> > 5 :M 3SA 111 *6(dJ, 1H> *.47(d, H), ^ ; r £1! t.34-1,4hi 
0.73-0.88(m, 30H), -G. 1 5-0.00(m, 8H 

ir -p v.' 3 > o ^ i 

2 step un) as , < d'ov. 'oarr 

v. >v , I- 1 > ~ :h o v o H SSv H 
CCuo. 3 V?;ra. 1U\ 3 *\m. IH), 3 2h; 3.?Oid. IH 3 *A :n. Ui\ 3 >f«*n 

?H} ; if 2 J ?.38(m, 2H), 0.9(t, 3i 0.83(m, 27H), -0.08-0.08 u I8H) 
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5-(4-B <yphe rr>c 4-thiou \dm< * - irepared fron the p due ep (ii 
according co the method of Example 2 step (tv) as a yellow sohd, 
MS: FAB: o;-ve>: 423(M+1) 

(v) Tt^; 'Wi'iia %al* ^"dn. njonojrrr; ~ c i ♦ *n 

^re^ *r Nv n 

- 1 e i c o d I v, i i 

3I P NMR 5 (D 2 0): 9.80(d), 3.66{dd) ; -9.5(d); 
MS: ESIdoop: 363 (M) 2 * 

Example 20 

T«trasodkms salt of the inoaeanhydrSde of S«(9-ethykarbazf>I-3-ylmethylM- 
tfeiouridioe-S'-phosphate with dichloroiBt'thyienebisphosphonk: adfcL 

(!) - > .oKj. \\ ^ 1 < v-e V) ?',y,S' iris 0 ((1,1- 
dimethyte*hyl)dltnet iyhilj S uridine was prepared from 2\3\5 > -tris-CM(U- 
.< -i c ^ord to f e met s sc* > i r ^ i 
^ o v instead of beozopheocrieo as a yellow foam. 

*H NMRS (GDO^): 8,4(d, III), 8.10(m, 2H), 7.4(ra, 5H), 7.2(t, 2H), 5,9S(t, IK), 5.83{m 
!H). 4.35{q< 2R), 4,l?(m, » H,», 4.00(m, 2H). ^ '"0i m, 2H), " 2<* M3 > 1 1H>. 1 in, 3H 

(ii) The produc? of step (:) (i5.83g) was subjected to hydrogenotysis as 2.5 atmospheres i 
s ill J i n i n a i ' -i j npe:sK t 1 : 

i * \ 1 oa-<t u*Hecte 

the sokest was removed uade? reduced pressure. The remaining residue was purified by 

- - t n T h t " ' " " " V 

v. v v o,im 

M$FAB(-*e):792(M--t) 

s 5-(9~Eihykarbazo! -3-y imeth yI)-2' ,3 ' « - x > I , I -dimeth yiethy \ rhmethy Isilyl i4 
: our dine was prepar xiuci of st iceot - i ot E ( ! mp 

4N\Kd^2 ; ^ A ^ ~ > L "4 n. " 40u1, 14 

7,34(m, 3K} ; 7.20(t, IB), 5.9 !(m, H 4.35Cq, Zlh ~ \ a Ji 4.09(m. !H), 4.0 Km, 
1H), 3.96cm, IH), 3.68(dd : IH), 3.58(dd, H l.28(t, 3H), 0.83-0.96{m, 27H), 0.00- 

oj5(m, mm. 
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(iv) 5-{9- Bthy lcarbazol-3-ylmedsyl }-4-th iouridine was prepared from the product of step 
MS:FAB(+v<s):468(M+l) 

(v) Tse tv'.-Wk - } > p - 

i v tp p t et- ^ o v> ^ 

5i PNMR5 (D 2 0): 9.65(a). 3.0(dd), -9.45(d); 
MS: ?ABf+ve): S40/S42/844(M-(-l} 

Example 21 

Tetrssodiom salt of th« nsonoanhydride of 5-((4-phe«yl)phenyJthlo)-44hio«ridine-5'- 
phosphate with dschloromethyleneb^phosphook acid. 

(i) 5 , x ft h : ,v,v-tn\0 ({!,: di«wth\ i - ku* 

Roared . ' . t 1 o i ... > p w v. v „ 

method of Example 1 step (t) (using (4-phenyDphenyldisuIphide (X Chern, Soc. Ferkirs 

Trar*, I ;t - 5 2 - instead oi benzop « i me Sasa >!ourtess foam 

MS:FAB{+ve):771{M+1) 

(is) N ( N i 

^ ^ .. p ,M> sop am -y ' ^ ni 

step Cui) as a ye Bow foam. 
MS:FAS-.+ve}:787{M+l) 

(«t) 5((4-Phenyl}pbsnykhio)-4-5hioi!ridir : e was prepared from the produci of step 

, . P.P. P , v O vl 1 v. p > A ^ «. ' \\ 

MS:FAB(+-v«)-445fM+I) 

(v) The tetrasodium salt of dp moaoanhydride oi ( " ' v ic 

S'-phosphate with dichloromeihylenebisphosph.ontc acid was prepared from the product of 

I to the method of Ex e mp oh: .*• a yo: powder 
35 FNMR§ Dy >.o< do 2.71 (ddl -9.30(d); 
MS:ESIooop: 749/751/753 
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Example 22 

Tstrasodiura salt of thfc moaoanhydrkie of S-'^-methoxyfiuorcn-^jDaridliKe-S'' 
phosphate with dkhloromethyknehispb osphoaic acid. 

(1; The product of Example 2 step (n (lOg) was dissolved in dry ! ,2-diehSoroerhase 

i S 1 < *de vliu i uE i tt t 
(100ml) tt oon etnpora! e. After it are was N 

ad 1,2 v iOml ded. After stirring for 3 r* edn ace ate >00;t 

arsd *vak - m > \s kded 1 v r ink pi; ese v as collected ; r 1 tga - tshed v h.h . ater 

i m was dried ove n st bkw 

under reduced pressure. The residue was purified by Hash siika-gd chromatography to 
o ^ <■ „ ^ j ~ ♦ 

oh es (S.Sg 

; H NMK 8 <CDQ 3 ): 7.96(5, IH>, 7.63fbs, IH), ?.54(d, 2H), 7 2-7 5(m, 2K). 7. !0fm, 4H), 
5.35(d, IH), 4.66(dd, IH), 4,09(<id > HI). 3.97(bs, IH), 3.?4<d, IH}, 3.55(t, IH), 3.37tdd, 
IH), 2,64(s, 3H), 0.79(8. 9H), 0.82(5, 9H), -0.1-0.0S{s, 12H) 

(is) ■> tndtne was prepared fror the | i>xct < - 

'c < * t ~ foam. 

■ H NMR § (d^BMSG): I E06CK IH), 8.4(s, IH), 7.9(4, 2H), 7.35-7.45fm, 211), 7.2- 
7.3fm,4H). 5.88(d, lH),5.46(d, IH),5.I6(d, iH),$.04(t, lH),4.|7(q, Hi). 4.03(m, IH), 
3.93dru IH), 3.70cm, IH). 3,60(m, IE), 2.630s, 3Hj 

1 1 ' en-9 )undipe> 

-■ nhonn < t <. * s u ^ 1 s 

step (id acxordmg ro the method of Example 1 step (li: ; as a white powder. 
5 F NMR h D 2 0) 9.KXA) 3.60(dd), 9.40(d); 
MS: FABi+ve) 81 1/8 13/815<M+l) 

Example 23 

Tetrasodkmi salt of 5-{C4-phenyl)pheny5carbooyl)urtdine-5'-phosphat.e, 
raotaoanhydrkk with dkhioromethyleaebLsphosphonic acid, 

(i) -i 1 ^ ditte iUt WiC ^ t s " ! jiur f s \ 

was prepared from 2* .3 ' ,5Mt1s-Ch i U -dimetbylethyl^fimBthylsiiy! sirddiue according to 
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the method of Example i step » (asmg * \ i * ^ ^ v ^ chiodde instead of 
K'lA'p'v* \\ s! k-?. 5 ; foam. 

•JHNMRS {CDCI3): 8.22£s, 1H)« 8.2 1 (s. 1H\ ?.82:dd. 2H>. ?.63(dd, 2H), 7 60>d. 2H>. 
7.4Q(m, 3H), 6.09(4 HI), 4J8fm, 1H\ 4.C3(m. 2H>. 3.83(dd, 1H). 3.69(d<3. 1H \ 0.93;s ; 
5 9H), 0.89(5, 9H), Q.S(s, 9H). -0.05-0.! (mJ8H). 

1 I' ( ^ h dt . ' P U 

according to the method of Example 2 step (iv) as a colourless foam. 
INMR8 DMSO) L67(s, lH},8.56(s H) 7.85(cl 2H 8{d 
so; 7.31ft, 2B},?.43{!, JH),5.82(d. lH),5.50(d> iH).5.11(d, iH), 5.05ft, !H), 4.!2(q, i.H} ; 
4.0(dd, IH), 3.90fm, ?H). 3.63(m, IH). 3.50{m, 1H). 

s- I :x ^ma- „f ' o -mon dritte'of 5 i-phen len ir bon> 

t \ " t a ! w „r i t v-i v « >< f tkt r 

" 0 the m< if is awl vde 

V \K f d . „ _0 ■ - j ^ lu» -V : ^ d 
MS: ESMoop: 729(M-H) 

Example 24 

>o Trssedium salt of S^iphenyimetfoyluridto^ 

mossomotfeyl ester, 

It ! iririt s prepared acco > the it 'fsnt eps 

;md ■ si} .is -,vhdo solid <4g). 
25 MS; FAB: otf*4fl 

2 ' 1 ' S Hsn, > - idith.^i v ere 

2 > J v >< v 1 o " ' . . ogers 
\ > v <~ - f r a v lie- t ^ v 1 » 

>i i ^ * k n i t ie (5 3 mi } After 5 

« s iduc punfit verse p r a ; pak silica) 

duting with Wats Fract c«>mu m? j produe ere po 'led an-, vophilised to leave 5- 
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>&«n uridine:-: rip!" i? etrakisirietfiytaam nit s sa as o es gun 

(2%). 

" 'P NMR 5 u>>Oi: ~ S<d\ -9.7(d), -d 1.0(1}, 

(in) The product of step fti) (2.0g) was dissolved In dry pyridine (30ml) and concentrated 
. a^-.-.s r s rv <~ ^, - s.i , ^n' 

and i s x . c ' v (1.7ird,/ and again was evaporated to dryness under reduced t 
< - 1 or 4 '! i, v u ~< s 

- < ^ If » i t<rti\ 

T > " N '5 - - ^ h rs T , i 

pressure. Dry diethyl ether iSOmli andiso-bexane ; P.ODnh: were added and the mixture 

5 OX undc phere with si in apernaf v 

decanted and die remaining gum dissolved in i,4-dioxane (10ml) and evaporated to 
dryness unt duced pi T r* is dissolved i dry pyridine (20ml 

v f 'ts^tirp 

solution allowed to stir at room temperature for 2,5 hours. The voiatiles were removed by 

" >■ * ' ' t ! vs * v > s < 

s «~ v v v. s ^it. iW . a^ocoas phase containing the product was purified by 

^ 5 Oh 5 

containing product were pooled, lyophilised and the residue was dissolved in water asid 
passed down an ion -exchange column (D6wex-50 NsT form? eluttng with water. UV 

ds i a t fracti v e p-o< ed >htl ?ed and the residue vva n I by vet 
• !V: ->'" ;! < - i-'-rio CIS. Sep-pak silica) eJoting wsth water. rracikm* c^maming 
> jdnct^ j pooled ,J o philised lo leave 5~dipi nyimed uridine , trahydrogcr? 

N ~ " "lie ^ es s >dimh ^ i as a white powder {0.0?g} 

M F NMR 6 (D 2 0): -7.95(d), -10.0(d), -21.4(c); 
MS: (FAB) (+ve): nv'e 73 1 (M+H)* 

Example 2S 

Tnsodsum sad of 5H^^p^RUiyhnethyiuridJne-5 > -{te^rahydrogen-^nph«spha^e)-F" , - 
mono(is-»ropyi) ester. 



k ^ ~ a *. mi . „ „ v cd -j^ wnd'-e \Vt 
and c ; ' tied • ' d^ < ^ "'t r i \ec ok v-c "ire ; t " i -v , a' 1 be- '-so, eJ i \ , 

ctyiamine (L95m!) and agai >\ s svapora 1 ynes 
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■> i <*o i>i- ~ ! \ e / 

< - > was decanted and the e , ^ gum m dry pyridine (40rnl). 

in) 20m of mis solution was removed by dry syringe and added to a round bottom flask 
r. n - ^- -o ^ v e^e i.t ^ 

i ther 16 hoi be or re v< 'v )' under red pressure at 

11 il v.. v. i " U„ s 1< s < j i 1 r- tli 

v » v s ^ v f m r- , n w f 

and the residue was dissolved in water and passed down an ion-exchange column (Dowex- 
50 Na r form} dating with water. The UV (254 am) active fractions were pooled, 
- , " s i n " <■ . ^ i . s -r "f 

silica) elating with water. The fractions which contained the product were pooled and 
fyoohdhsed to leave the trtsodiam salt of 5-dipherivlmethy:ur!Qine--5 , --(tetr;ii?ydiOgei;- 

1 i < >Tj 

j1 F NMR 5 (l>20): -9.40(d), -!034{d), - 2i.74(t); 
MS: ESI t-vd: 69; (M-3Na%3H) 

l&ampte 26 

Trfcodiura salt of S-dIphenylmethyluritfine-5*- (ietrahydrogea-triphosphate)*? 5 - 
mo«o(2-n.\etht>xyethyI) ester. 

fcl wa he pi >duct < s Bxamp v«d by d 

u :nox:> 

ethanol (Hmd), The mixture was stored at room temperature for a further 15 hours before 
moving the solvent under ted 1 ;tweeo e 



v t : r ms sv.- us <<w out u 

ua>e <. se C ^ -■ Jttng w os wgre; The *.<vo * y: v bs -\ 
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:t were pooled and iyophiiised to leave the: tnsodium sail of 5- 
ne 3'- (ietrahydrogen triphosphate) - mono(2-methoxyethyI} ester 

-9.56(d), -10.23(d), -2? .60(0; 
Example 2? 

Trisodiura salt of S^iphenyhmthyluridlae-S^^ 
mmsopkeftyimetby I ester. 

so 

The product of Example 24, step (!;) (which was 5-dlphanyio-eohylundme--5' -tr-phosphsift- 
vevrak:str:erhvksTsmonlino s:dd. f0 5Sg; . - dissolved e dry pyridine (30ral) ar;d 

ncsm.ratc i is.s uude it v pres.suc< ' i ns ; id r Hr f : 

pyridine jOm'n t < < < 5ml) and again was poratec o > und« 

;s reduced pressure. The resulting gum was slurried in dry 1 ,4-diosane (ISml) under a 
^ rw.v ocu-u,! - . j -a J w?o 

phosphoehloridate (0.17 1ml) with further stirring at room temperature for 2.5 hours. The 
solvents were evaporated under reduced pressure. Dry diethyl ether (50ml } and iso -hex arse 
( ; dOrnO svere added and the mixture stirred under a nitrogen atmosphere for 2 minutes. The 

to supematai vas decanted am hejem to 

treated n. -> - ^o 5 t?nd). The mixture was stirred at room temperature for a 

further 16 boors before wonovntg the solvent under reduced pressure and partitioning the 

'r. a^„s ' ^ _ < ~ « i I ~ 

resahmg residue was purified by reverse phase chromatography s Sepias, silica) 

25 elating with 0 1M aqueous triethylammooium bicarbonate solution. Fractions containing 

* , 5 v. I V S ^ J.KV 

P v s x r s s i The ld'V Or>s rem* active 

w v <n si i t - u his^ 

chroma.oc u v. > s un v w.fe- s t 

30 the product were pooled ^no H'ophilised to leave rhe rnsodnuo sait < > 

diphenyime;ny;undine d'-detrahydrogci-s triphosphate) ' - > 'i i a 1 ester as a 

' ' P NMF ITT.Oy -9 h.l(d\ -lO.OWO;. -21.44(f); 
MS: ESI (loop): 739 (M-3Na%2H) 
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Example 2$ 

Tdsodtmn sak of 5-dtphenylmethy]4-thiouridine-S^(tetrahydroge»-triphQSphate)- 

F'*moa»methyi ester, 

5 (0 The produd of Example ! step (i). (5-{hydroxy-(l J- iiphcrmirocthy] • ■ .\?\ v-tn^O- 
met" 1 '"^5t u i ^ s 

and tnemyisilane { 1 ,83ml) and treated with trifiuoroaee.dc acid ( 1 .38m!}. After stirring for 
- - s ^ „ _ v.-: ^ u . _^ i _s , . _ v w % s \.- 1 v ^ 

' ' - \ ^ >• ' 'i » , w^-n i K ^ \ „ 

o \ v ^ V 'roars the mixture was partitioned between water and 

!so-hexane and the organic phase was washed, with water, eoHeer.ed and dried over 

' .£ O ^(.0* r s 0 i 

rvr ,r ed , r at 

o b d j r— ( ' ^ ^ 

colourless foam (5.94g) 

S HNMR 3 (CDC! 3 ): 8.49(b$, IH}, 7.3$-7,0(m, ILHX 6,6S(s ( IH), 3,76(d t IH), 5,4 Hs, IB), 
3.87<m, 2H), 3.73(m, IH), 3,29(dd, IH), 3,2}{dd, bH), 0,85fm, 27H), 0.00{m, ISM). 

» (ii) The product of step (i) (6.9g) was dissolved in dry pyridine (180ml) under a 

" , , » , , , J t v x , " ; Off 

refSaxisg for 20 hours. The 1 > reduce the residue 

vs \n \ at* v o i e s v ; s s \ ' * 

•organic phase was < lected and solvent was removed under reduced pressure. The residue 
i% s ^ s ! -c Jno aogra?i\ n'Vic; <e*n^ rie\,aie 

v N - du , < 

thiourithne as a yellow foam (5.5g). 

ms i si- s ro^uu 

l 5 \ s ls c v. < M tcf ra-rt-hutyiam 
nl; at room tempsraturs. AK Mining m a boars the solvent was 

t u i ■> r ~ " v " i 
i:v tuft - <. Ii a' , s of to afford 5 •diphenyimetby; - 

3W solid (L3g). 



per ses>s/ooss7 



( K X -t tri . i urn salt of S-dipbenylmethyi - thiouridine 5 -(te rahydrogen triphosphate) 
ster i pared Dm the p p (isi) ac< 

24 steps 

3i P NMR § (D 2 0): -8.02(d), -10.15(d), -21.39(1); 
MS; SSiMoop: 74S£M+i) 

Example 29 

TUriammonramsait. of 5-(!a-l>is(4-meth«xyphenyl>m«thyi)uridme-S^(ietrahydrogen- 
?d|)hovphaie)-F"^iEa««ojmethy] ester. 

{») 5 -{Hydroxy -1,1 4>is{4~methoxyphenyl >meth> i}-2\3 * ,5' -sris-CK (1 , J - 
Juuerro . \ . hmeth x \ » uadine was. prepared from 2 ' ,3 * J'-tris -(>{{ U - 
dimethyiet;> , :\<,\tp, ^M^ridine according to the method of Example 1 step (?) (but 
using 4,4 , -dsmethoxybenzophenone instead of benzopiienone). 
MS; FAB: m/e 81 ! (M+R-H^O)* 

(u) The product of step (i) (3.8g) was dissol ved iti dichldrdmethaGe. (75 mi) and 
trismylssttme (OJml) and was treated with tritluoroaeeiic add(3.59mi). After stirring for ! 
hour at room temperature, the volattles \*ere removed under reduced pressure and any 
remain ; trices removed b> azeotroping four times with toluene. The residue was treated 
wkh LM tetra- n-buty lammonium fluoride solution in teta&ydrofuran (1 5ml). After stirring 
for 36 hours, the solvent was removed under reduced pressure and the residue was purified 
by silica gel c: otn it .graph > elating with 2% methanol in eth> I at state to .iff >rd 5-( 1J - 

x ~ - ynmcshy I.turid e as a white solid { L4g) 

MS: FA8(+ve): m/e 471 (M+H) + 

(Hi) The trianrntonium salt of 5 :' KI-bisi4-rnethoKyphenyl)meThyl>:ridine 
te - hvt< * te v : r-monomerh te 5 p pro tie 

(u) according to the method of Example 24 skips (if; and (iii), with further purification by 
anol in aqueous ammonium acetate 

;h sir <i as a « te - - u 
3 >NMR; S (D 2 0); -8.1(d), -10.2(d), -2l.6(t); 
MS; ESMoop: 723fM-Hj 
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Example 30 

Dfenuaoohim salt of 5-{l ,I-Ms(^meti«>X}-phanyrsmethyr!.4-tlisouridi^-S*- 
(leirdhydmgen triphosphale}-P 3 -in(i<>nomethyi ester. 

0) r< -c-\c\a«.v. bA<-oe"» 'or 0*5 x^g „ - v. hk- - <. ^ 
trsethylsliass (0.83m3> and cooled to 0°C. The mixture was treated with boron triffooride 
diethyl ethe-ratc i i port! k v is s n <- > 

eoid. saturated sod ram bicarbonate solution The organic phase was collected, the solvent 
was evaporated under reduced pressure and die product wasioeotroped won toluene, i 

• v md Ktn ? nd treated w . > , , > s 

' " v . .oooc:m - 'ch!or:de (1 .43g> for 72 hours. The reaction mixture was quenched vim 

1 4 ' - - iree trues with so-hcxane The organic ph e wa waste a 
water, collected, dried over magnesium sulphate and the solvent vas e« ap< ;,o d % \o 
reduced pressure to give 5-(U-his(4-meth0xy^e^^ 
. > \ — » , x , , o a as a yellow oil (3.9g). 
MS: FAB(+v«)tn/e: SB(M+ 1), FAS(-ve)m/e: 81 l(M-l>. 

(si) 5-{ ! ( I -bis(4-methox vpheny !}rr l ethy})>2',3* ( 5 , -tris^O-{<I,i--- 

drmet^ ' - sdy IM - djioru ie was prepared from the product of step (i ) 

• % \\ pie 28 step (ii) a*, a \ fot 

MS: FAB(*ve)mfe.: 82?(M-I) 

;hb v-t v « -bisH-methoxyphem ! m*thylM«thiouridine wa? prepared from the product of 
step - » t according to the me hod of Example 28 step (til) as a yellow solid. 
MS: APCI; m/e;487(M+?) 

(iv) The diaminomum sab of 5~{ 1 J-bls(4^n»t|ioxyphenyl}rnethyI)^-thtourjdine 5'- 
« * r triphosphate) * • mom>methy] ester was prepared from the product of step 

i ^ v g nthd 'Fvrooe d^step^ v; j, N pu >n.dm, *e\etse phase 

E ! rtethanol * 0.1%acu >us a urn acetate soiudon, and 

■ >; P NMR: c ;D,Co : dUoi; -10.3(d). -2 1.4(0: 
MS: ESI<-ve)m/e: 739CM-H) 
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Example 31 

Ft i-o tanhsmmoniura salt of 5-a,l-bi*i4-methoxypheny!)m^hv! M-ihioundme-5'- 
iih k s-|>hosphat*}-monomethyl ester 

Ot sedas silo - mt ^ k K? stej by reverse phase 

HP? C purification of the final reaction mixture eluting with 10-50% aqueous methanol 
Ji p NMR: 3 (D^G): 2.86{s) 

Example 32 

TrLswiiumsattaf 5-<9H-flu^^^ 
mosiomeffiyl ester. 

il} <^ I <T \\t^ * I 2 « - , O . ^ ctji K i! i 

was; prepared from2\3',5 -tris-CKfJ J-di-iic;hyiethyl)dimethyls > \ id aec >rdlug Jo 
the method of Example ! step (i) (using 9-flisorenone instead of beaxophenone) as a 
colourless foam, 
^ * — ^ ^2 M*Rb) 

(H) The product of step (!) (6.56g) was treated with a !M solution of tetra-t>-but.yl 

c ?en ire T it was evaporated unde , f 

residue was —dec by flash '\'.v'"/ go sijEoa-gci cluting with 10% methanol m 

MS:PAB:ro/e: 425(M+l) 

fid) The product of step (u) (3.37g) was dissolved in dicMororoethane {100ml) and 
trietbylwlanc f l.39ml> and treated with irifluoroaceric acid (6.23ml). The mixture was 
sdrred at room temperance for 36 hours. The solvent was evaporated under reduced 
pressure and the residue azeotroped three times with toluene. The remaining residue was 
1 * 5 <■ ^ ' ^> ' - 1 ' - ficvr :^vrto ctwl. etate 

, x N ce y > e powder i 09g 

MS: FAB: m/s; 409<M*i) 
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{9H«fluore?i-9-y| juridioe 5'-( ^ >spl f 

pie 2 steps i mdfjn), 

3i P NMR: 5 (D 2 0): -8.38(d), -10.46(d), -21.85{t); 
MS: ESHoop: m/e; 65I(M-K) 

Example 33 

l%ixfmmsaln>f5^^^^ 
F'-monoraelhyl ester. 

5-^H-f?aore,n-9-yi)-2' ,3' .5' -tris-0-({ ! , i-dimethyietiiymimethy Isily !>jddtinc was 
prepared from She product of Example 32 step (i) according to the method of Example 30 
step (i) as a colourless foam and used directly in the next step. 

tii) >r>\H-fkK?ren-9--y^ 

was prepared from the product of step (i) according to me method of Example 28 step (il) 
MS: FABt-ve): m/e; 765(M-1) 

{iii) 5-{9!I-fliiorer;-9-y [>4-thiauridinp was prepared from the product of step < aecordmg 
i>e11ow sohd 

MS: EI; 424{M*} 

(iv) The -v- - salt of - fU < rer.-9-vO 4-thiouridine 5'-(tetrahydrogen triphosphate) 
5K » ethyl cste? i vred from thrprntuct-gf step (iii) according to the method 
os Example 14 steps .it; and ids) as a yellow powder. 

'NMR: 6 ) 8.95(dx2 0(dx2i t -22.3<tx2) owners 
MS: FAB(fve) 745(M+1) 

Example 34 

Diammoaiam salt of S-(9H-fIuoreH-9-yI)^fhiouridme 5 ! -(Mhydrogeo-diphosphate)- 
F'-monomeihyi ester 

fron E:< v by HP? C ?ur cation 
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" 'F NMR: 8{D 2 0s: -8.2(d), -10.1(d) 
MS: (FAB){-ys}; 59?{M-I) 

Example 35 

Aauaanhim salt of 5-(9R-nuoren-9-yl)^miimridine-5'-(dihydrogen-phosphate). 

rmmomethyl ester 

OMained from ;v pr.Tducti of Example ^ s V U v by HPLC purification >: x final 

reaction auxtai* as a yellow solid but eluting with 10-509? methanol in 0.1% aqueous 

ammonium acetate solution instead 

3I P NMR: 8 (D 2 0): 3.08(s). 2.?5(bs!-rotamers 

MS:FAB{*ve 519(M*1 FAB< ve SI 704-1) 

Example 36 

Trisodmin salt of 5-triphenyIsii>1uridine.5Mt^rahydrogen-triph«5phate)«P ;J ^ 
monomethyl ester. 

Ci) 7 enyisiiy? r,5'-Eris-0 I epa 

as a colourless foam from 2'3\5'-tris-CH{l .l-din»tbyJeUiyl)dimethyIsilyi)uridine 

accon g to th« < > - mp Sep g phen > t nstead t 

bemophenone). 

MS \B fv« 845{M H 

<• e v " ' epai i from the produ 5 f ^ eeord - u the 
method of E?tampie 2S step (in). 
MS \S 503»M+l 

uridine S etrahy* get ; - 
moooraethyl ester was prepared from the product of step ("ii) according to the method of 

< - ^ < nk powdet 

iJ PNMR:8(D 2 0);-8.12(d}^I{).!8td) ! -21 55(0; 
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Example 37 

Trasedisim sail of 5-pfeenylthieun^^ 

iRoitomethyl ester. 

(j) o i s (2.0g) (for o> see Tetrahedron I * es ■> ( > s ~ 2§, (I), 

! ur i " ha !i •< *^ s 

were cooled to 0-5°C under a nitrogen atmosphere. Phosphorous oxychloride (0.64ml) was 

! . - in Mitred at low ter u>e ; e o s before 

addition of rnsUnhtuykirnmoniuut ^pyrophosphate (hOrni of a 0.5M solution u 
dioKohyiouonarmder and in-u-butylaffiute (5.9mfh After 5 minutes the reaction s 
quenched by ;s.ddinion < aqueous -e s ^ - o<> bicarbonate solution ; 300m; of a 0.2M 
solution) and stirred for 15 woe* beMc v „ e ouavOeJ .mee f . < > „ aetata 
i ^ \ v , >- js , o ' t >r. ei o> - , " \ <-p " .v o 

SQual and f residue purified by ion-exchange chroniatography ;DEA£ Sephadcx dutrnp 
svsth 0 - 0.5M triethy ; amnion itmt bicarbonate solution). The fractious containing the 
tetr^striethyiammoniam salt of 5-phenyithiouridmc: 5*- triphosphate were pooled and 
lyophihsed to leave a colourles$.|Bin- (1.6g). 
P NMR; § (D 2 0): -4.8(d), - 10.0(d). •• 21.0(1); 

(is) _ s x v'e dry pyrit "1 concentr 

dryness under reduced pre o z three in u and hen d < ,-ed in \ pj di e (20ml) and 
tri-n-uciylaniine ■ 1 .4m!) and again this was evaporated to dryness under reduced pressure. 

s < r d J 4 > < j and 

then treated svirh trioi Tutylnrnme 1 t a o a 1 -Ov s„ 1 1 (O.dOniu) oath 

further stirring at room ternperaaire for 2.5 hour-. The solvere s oaee then evaporated under 

v. ^ 1 s ' ued arte the 

j - > i a i r * » 

O a t d^ \a; e 

evaporate i ^ s ess ; im e.iecnd pre mo " 1 suiting gum - s jsseiv; - in 
ri f u } t yge at losp e 1 ti vkh 

-• ' i r v, ; ' ! HO s 

be \ een 

<■ ~ to v ^ ir \ ^ V \ s - f n 5- water 

i s g '| r so f % i >oobd am lyop 1 ^ dite w 

lissolved v-ate md passed d m, a"' 0'0,og, urrs Do <-5i Na tot 
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liV (254 nm) active fractions were pooled and lycphilised and the residue was purified by 
reverse phase chromatography (CIS Sep-pak silica, elating with water}. The fractions 
containing product pooled and lyopbiliscd to leave hie srisodhmo -it of 5- 

vn\ t L.m i l rm -psu\ ! s rr- > rvn 

powder (0.3g). 

^PNMRS(D 2 0): -8,2 (d),-!0.2 (d). -21.6 (t); 



Example 38 

Trisodium salt of S^thvM-thiouridincvS'-Ctctrahydrogen.triphosphat^-F 1 ^ 
moHometbyl ester. 

U) i f " 5-Q bet oy un Sim 58s) is is 

added phosphorous pe,nasulphide (1.1 ig) and then water <!. 5ml) &x>pwise. The resultant 
solution was heated at reflux for 16 hours. After cooling to rootntemperature the reaction 
mixture was concentrated to two thirds volume under reduced pressure and then treated 
with water {200ml). After stirring for 1 hour the solid precipitate was filtered and dissolved 
in djehloromethans and again filtered. The mother liquor was collected, solvent removed 
under reduced pressure and die resulting solid filtered by washing three times with water 
~> i ox * tr> vt ea o< ^ •w*' h\ < m> v> < 

lor lbs etht ol s xtures i< 1 ave 5-ediyi N 3\S tris-0 x c* dor idiue sa 
yellow solid (0.47g). 
MS:m/fi60.) {M*H} . 

in) Sodium hydride (O.lg) (60% dispersion in mineral oil) was added to dry methanol 

\K > i " rMod,u.trom-.te- i, s, 

to the above solution and the whole was refluxed for 2 hours. After cooling to room 
VTpj at « , ,k Mil s<- kj >> ! i e m-m *s 

cssore The -esidvc v, a.-, its t ,m - > 

three times with diethyl ether (20ml). The aqueous phase was evaporated to dryness under 
- &ec pmssa.e esumn M <. trin f oDat me ^rd fdtc m to leave 5 
ethyl-4-thlouridine as a yellow solid {L39g). 
MS are - M-K T 
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iinm salt of 5-efoyl-4-thioiiridme 5'-(tetrahydrogen triphosphate) ?"' - 

<sj» 1 i 1 arid (li ; as a yellow powder. 
D 2 G): -8.27(d), -10.44(d), -21.74(1); 
M+-H) 4 '. 

Example 39 

Trisodhsim salt of 5-J4 ■■m<:thoxy)phenylthio)uridine-S'-ftetrahydrogen triphosphate)- 
P^-mrosomethyl ester, 

fi) v > i, - » - ^ \ >s 

o" , ^ :.° a - no ^ f * ~>h > - fo <■ of v r 4 t H - vj< s - n ' _ . dark an 
solution. 5-Chloronwrcuriuridiite (3.44g) (see JOG !9<H, 56, (19), 5598 for preparation) 
v 5 00g> were added and the mixture was surred at room 
stop a he mixture was iturat with yd? gea sulphide b) 

i vc - «ve or mites. The precipitate formed was filtered 
through celite and further washed with methanol. The mother liquor was absorbed onto 
silica-gel and ^ > \ to Hash chror;;;;aography ehning with IG% methanol m 

~ * »" > This 

was dissolved in methanol and filtered arid again the solvent was removed in vacuo leaving 

T - white solid 2.43g) 

MS: FAB: m,e 383 (M+H) + 

< | v , s v -> , j % \ ^ ^ y - - 

. . c - - ,>v" \ f -i the product of s sp v ^ tome to 'he memed ot L oeim.e 
3? step (i) as a white, powder. 
"\? NMR; SfDjOi: -6.46 <d), -10.17 :d). -21.40(0- 

> * - 1 1 -s. .as. v *\ ... 'i- * \ .afo i gel. 

:s prepared from t iaci of stej 

7 step (ii) as a white powder, 
(d), .10.26 (d), -21.64 (t); 
H) 
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Example 40 

Trisodiora salt of S^(2.phen?i}pheHyitb^ 
F -moRomethyi ester. 

(i) To a solution of 2-brorno-biphenyl ( 1 0.6g) in dry THF ( 1 50m; ) under ait atmosphere oi 
QJirogerj at l&C was ad ;d 53 5 mi of £ ?.M < i > bu t 
dr0pw2.se over 15 minutes using a dropping unmet. A deep yellow solution was formed. 
After 30 minutes the reaction mixture was allowed to reach and remain at room 
tempem, mttes by removing the coolwg »<.m , * > n as then 

* r ^ 3°C and qoenchcJ v. ) i i^r ! 4\ "nf u «^ 

then allowed to reach room temperature with further stirring for I hour. The mixture was 
sched with s d aq reous aroraoii umch e solmio ( mi d t * 
extracted with diethyl ether. The aqueous phase was collected, acidified wnh 2M 
hydfocModc acid and extracted with diethyl ether. The organic phase was collected and 
the solvent removed in vacuo leaving the thiol as a colourless oil (7.8 g). The crude th-oi 
was dissolved in dimethylsuiphoxide (4ml) and stirred at room temperature for 24 hours 
and then at 60-80°C for a further 24 hours. The cooled mixture was partitioned between 

- - ' i < * It t ' d v C" is I v 1 1 

\o x ent was removed it su 1 i y y fia 

silica-gel elating with 10% diethyl ether inisohexane to give 2-(phenyl)pheny!dtsulphide 

< ^ 1 ^ N pre , " c 

If MMR: 6 (CDCJ3): 7.2-7.6 (m, sromatics) 

MS: ESI: ra/e 370 (M+H) 4 

(»> 5 ; " ' " -u:c( ; tmo uridine was prepared from the product of step 0.) and 5> 

to the method of Example 39 step t) as a c rsesssaii 
MS: FAB (-t-ve): m/e 429 (M+H) + 

- ^sodium salt ^ - - „ , m t SsU . ' c , wf , >^ - ir Vs 

F-moijoraethyl ester was prepared from the product of step i < according to me - „ , o of 

\ P^ - - % ■< v( ,< ^v.U 

J1 FNMR: 0(D 2 O}: -7.95 (dp 40.04 id), -21.24 (dp 
M.S: ESI (loop): 725 M 3P^/ 
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Example 41 

TiisodJum salt of S-(C3~ph<myl>ph«iyUhio}^^ 
P~ -nsooooiif ihyi ester. 

(i) 3-?,\) .vr- s »r- 1 o is prepared tt 2 r'/u,- < a „ j-tgtothe 

' '- 1 nple 4i ;tsi vd ; did 

MS: ESI: m/e 370(M+H) + 

> ^ l " 1 ^ *ut P'tpa-ed * o r the pr J ct < s sp and 5- 
chtoromeraiduridine according to the method of Example 40 step (ii) as s colourless solid. 
MS: FAB mfz 429(M+H.f 

C"i) The frisodiwn sal; of 5-((3-ph«ny])pheny1ti«o)uridine 5'- (tetrahydrogen triphosphate) 
•F ' ■■ rnonomethyl ester was prepared from the product of step rc a: - m h, mtfrut 
, b\dmr>-- " v i< i , and < , > „<. a * e powder. 
3, PNMR: 3{D 2 0): -8.23(d), - 1 0.2 i<d), -2 !.50{t); 
MS: ESI (loop): 725 (M*3H+2Na + ). 

Example 42 

Trisodliim^ 
P^-moiiomeihyl ester. 

CO '' v « d; 'J Cnem. Soc PI 's>- - n' i>-i-r^t>« 

^ ' s v <• ng to the method of Example 40 step (i) as a white solid. 

MS: ESI xah 37G(M+H) + 

^ "'^ ^ ^ k v -w- pro.. ;d t om .\ p- .1^* s;-p ,r lt pJ 5 

>fon ! iing t i of E e 40 step (is) as a white solk 

MS: FAB (-vo): t, v > 427(M-H) t " 

(:i>) The tmodium sah of 4 > * o * ■< - i n < ir >~ u 

pared from the pt j be ,meth ?d c 

P NMR: 0 .i> 4 0;,. -S 14 di. -10 1 7td>. -2i.57(t); 
MS-.ES i r-S \MNV-K 
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Example 43 

Tnamtmnhmx salt of S-(2-miphthyUhl«)oridlfle-5'-{tetrahydregen-tri|shosphate)-P 3 - 
<< m »■ ?;lh;- ! aster 



i si 

MS: FAS: m/e 409 fM+LIJ + 



dine was prepared fro i >e idine and 
eSymh. Common. 1985. LI ( 1 ), i for preparation) according to 
0 step (si). 



0?) 2-naphth tridirse yd me 

F'-mouomethy 1 ester was prepared as a white solid from the product of step fi) according 
to fee method of Example 24 steps {«) and (lis), and purified by reverse phase HFLC using 
a 10-60% methanol m 0.5% aqueous ammonium acetate mixture as eiuani 
35 ?NMR.6(D 2 0): -3.19(d), - 10.22(d), -21.50(0 

Bmm0&44 

Imodium salt of S^i&em^ 
triphosphate)-? ^liomethyi^ster. 



0) N s s 2 .3 5'-tns-U- v t !,i- 

51 i " ie *asp spared ''em 2 S <r O t 

* un>*\\ » >l< ' v instead of benzophcnoue) as a colourless foam. 
MS: ESI{+ve): 785(M+l) 



ai > < ? 5 -tnvO-.'JJ dime yieth) di ne i 

was prepared from the product of step (i) according to the method of Example 40 step (j) as 
& colourless foam. 
MS: ESK-i-vs): ?69{M+1) 

(hi) 50(3-Phenoxy)pheny lnKmhy!>2\3\5' - ms-0-(( 1 , 1 -dimethyjelhyl.xlimethybilyi}^ 
thiouridine was prepared from die product of step (ii) according to the method of Example 
28 step (ii » as a yellow foam. 
MS: FAB(-ve.}; 783(M-l) 
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wori saturated aqueous sodium carbonate solution (100ml) and the product extracted into 
etnyl acetate. The organic phase was collected, dried over magnesium sulphate arid the 

srs s ider reduce a un T si vas purified by Hash smcame 
chromatograph) elating with chlorofomi-ir.e*anoJ mKtores t« uffosd 5 o> 

> T di ^ > n , j < 5gi 

MS: ?AB;->-vc::445(Mri'. FABi-ve;: 44i(M~i) < 

fv) 1 ^ v •» , n w . 1 4 ^ , j <J * , 

triphosphate;-?" -monomethy! ester was prepared from the product of step (iv) according to 
i i I powdet 
c NMR: 6 (D 2 0): -8. 1 6(d), -d 0.35(d), CI 56,U 
MS: FAB: m/e 763 {M+H)* 

Example 45 

Trisaditsm salt of 5-({4>ph€ftoxy)phefly!methyl}-44hioiiridiiie-5 '-{teirahydrogen* 
spha^ N -F' J *mtmora>ethyl ester. 

(i) " « u >v m I - mma ^pn\i ^ ' * \ s 0-« , jmtad^ efm 

diroethykihdXiridine was prepared from 2p3A3Mris-0-(<l J--d;raethykthyd)- 
s - s« neaccorc * to the n I ! E* pis stej t) (using 4- 

MS: FABt+ve}- 8S3fM*Rb) 

^0 4-PhencxyV, meth) T 3\;, -& 0-{( i ,1 -dimethyiethyl^imefhj pit khne 
• v;;: Prepared from the product of step (j) according to the method of Example 28 step t'tt as 
a colourless foam, 

MS: FAB,- c " ^ V - ' *5? Rb). 

o rh\i3i!y!>4 

thiooridine was prepared from the product of step tip according to the method of Example 
28 >iep Pi; as a vdknv foam. 
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5~{{4-?h« > , 1 e yhoethy] * hioi d iewa jrcpared fro:; the produc fstep si 
according to the method of Example 30 step (!) as a yellow solid. 
MS: FAB (-f ve); 443(M+1) 

(v) Tre tt so.u, m in o" "> ^ t , - t v 4 „ t> 

i 24 steps f li) and (i yellow s< lid 

il PNMR: 6 (D 2 0): -8.0(d), 40.25(d), -J i x0. 
MS; ESI(-ve): m</e 695 (M-2Na~2H) 

Example 46 

Trtsodlomsalt of S<(3.plJenylmetfey!oxy)phenyImethyi)^thio^r!diBe-S , . 
(tetrahy drugen -trlphosphate)-? 3 ^^^^! ester. 

to yleti > I was prepared from 2\3',5Mris-0«((U- 

?~phe ylmeOiyloxylrenzaide yde tnsu d icozophc e) as a e< ouriess foam. 
MS:FAB(-ve):797(M-I) 

lmctftyI)-2 ,3' 5'-xm~Q~((l - 

UT.Vipr; t > , s cp 5 f <tt „ > 

* v - ji ■> i •> team 
MS: FAB(-ve): 78!{M-i) 

s> f N " " r^o s - , r . lmem<. 0 2 ?' " v-s O-o M^urrnhvlethvr- 

method of Example 28 step id) as a yellow foam. 
MS \ \B{-ve 797CM-I) 

step according to the method of Example 44 step (>•) as a yellow solid. 
MS; ESI:457(M+1) 
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- < ^ < u ? i - ^nn 1 o v - f qx d:>(.\i< ^ 
r u' * ^ - v 1 n v 1 

"PNMR: o(D 2 0): -8 J 2(d), -10.33(d), ■•21.55(1); 
MS; FAB{*ve): 77?(M+l) 

Example 47 

Tr&odiom salt of SKC^phenvlmethox^pheBylme^lM^hiouridine-S'- 
(tetriUjydrogenrtriphcsphat^.P^-TOonomethyl ester. 

^ * v uridine wdspurpui^ i 2 ns-O u 

- " ' — ' v »» hne according .o „v method of Example 1 step (i) (using 

n - ,k v ik v i v . , ^ Man 

MS: FABC~v 6 }: 883(M+Rb) 

(is) 5--{(4-Fhenylme^ 

- foam. 
MS: FAB(+ve): 769{M-f 1), 853(M+Rb) 

' d<nvitnu h 

H ^ ^icn aj. a vdlow foam 
MS;FAB(-ve):797(M-l} 

step > according to the method of Example 30 step «j) as a yellow solid.. 
MS FABi>ve) 157 M+l) 

s ' t 5 - F » 1 t i i it! 

" ^ v . hi. SS a> 

2 0>: -S.0(d), -10.15(d), -2 L5(t); 
G9(M-2Na-f2H) 



FNMR:S(i 
MS; ESK-ve;: 
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Example 48 

Trisadiwin salt of S^l^^meUjyJethyl^henylmethyO^-thtoidtee.S'. 
(tetrahydrogeo-triph osphate}-F^monomethyl ester. 

(!) 5 { 4 X Din i m tyd-o vmeth 2 3 5 

i l , s -past :iozn2 ?',^'-fris~OH j th\!ef"m 

dnTsethyled;yhbc:i?:;iIdehyde instead of benzophenonsi as a colourless fnam 

i 5 iH 4 H)(r*UH), 3 9fc(rr 2H) 3 "3 m iH'j 3,60 
3.33(4 IH), 1.23(s ; 9H} ; 0,gl(s ! 9HX0.76(s > 9H} ( -O.I5-0.05{m, I8H). 

C»> 3 4 U-Diraethyieib iphenylmcthyl)-2%3 > y 5'-.trl»-Oh((:i4- 
doner|jyl^hylX1in5ethylsUyi)uridine was prepared from the product of step (i) according to 
the rnediod of Example 30 step (i), 

l HNMR: S(CDQ 3 ); 8.04{sJH), ?.3(s,lH), ?.37{d,2H). 7,04(d, 2H), S.8»d. IH), 4.03{m. 
IH), 3,93(m,2H}, 3.73(dd, IH), IH), 3.5? (d, 2H), l.2(s, 9H), 0.8(m, 27HX -0.2- 



difnetby?si?yi>4-thiouridme was prepaid from the product of step (u) according to the 
Ta j < of example 2a step , 

; H NMR: S iCDOj): 9.38(5, IH), ?.28£s, IH), ?.19((UH), ?.05fd, 2H), 5 79(4, IH). 
4,06'idd, IK' ? 95. m. 2K}. 3.86(4 IH), 3.7?<d, IH) f 3.?3(dd, iH), 3.58{dd. Of). : />. 
9H), 0.81 (s, 9H), 0.78{s, 9U), -GJS-O.OOCm, ISH). 

t ' An* s, (r .i T'U'-n, 

'H NMR: § (CDC)-;); H.lSfs.lH). 7.35(s,lH), 7.l6(s,lH), 7J5(d ,2H). 5.73<d, iH), 
* Ui -2 H 2H) W5-4 05(Os H), 3 H (d JH) ? 4<d 4 

3.5<bs,2H>, i .3.s,9H\ 



satO-F-mcriomethyi ester was prepared from the produc 
:.j the method of Example 24 steps (is) and fdi) as a yellow solid. 



FNMR d >;') , Id 7id>, 25 76(f); 
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IS: BSWoop >S< 
Example 49 

Sodium salt of 5K4KM-dfrnethylethyO^ 
,■ • ph > >m>meihvl ester 

f o E camp i^s^ - se HI 

S s ! % k * ,o| 1 s 

amrooanmi achats solution. 
3 ' P NMR: 8 (D 2 0); 3.07?(s) 
MS: FAB(*ve.x 523(M+!) 

'? > 5 

Imodium salt of 5<{^mrthoxy^pheny^ 
(tetrt5hydrog€n-tr!phosphate)-l^«moRomethyl ester. 

(Is >• a^a.o^ ivr. ' ;trn met^v/r^'T nes^vH 2V\^-rru-.-0 N <,U 
- ^d > « ' - - . . , rent 2 *\vt->0 ' ii » * 

dimethylsily'OuTidine according to the method of Example 1 step fi) (using 3«metlio.xy4- 

<- \! \ - r \0 1 3 I i 

l H NMR: 8 -:CDCbo: 8.3(bsJHp 7.2-7.45<ro.6H), 6.94{bs.lH>. 6.80{m£H), 5.85<2d) r 
5.45(d, I HI 5.07(5, 2H), 4.03(m. IB). 3.93(1X1, 2H), 3.8(s, 3H), 3.68{m, LH), 3.58{ra, 1H). 
3.24{d, IH), Q.8'2(s, 9H). G.81(s, 9H), 0.76(s, 9H), -0/i5-O.GOn, 18H). 

(is) - 5 Nkihox\ 4 : hcn\ lmethcxy)phcnylnK5ti)yl}-2\3\5'-tris-0--{{t t i ■• 
d;raethyle&yi)dimsihyssi]y dioidme \ prepared iron- the product of s (;) according { 
the method of Example 28 step ii). 

! H NMR. o (CDCh's: 8.c7{b;UH}, 7.2-7 .45 (m,SH), 6 ?!(UB>, 6.67<U IBs, 6.54{dd, IB). 
S.Uid. !H oC2:s I H),3 98(m,2H *.76(s 31 5 Held. PH K64(dd 

?Hp 3.46(d, IH). 3.5!{d 5 H 0.82(s, 9H}, 0.8 l(s. )\ 0.75(s, 9H>, -D.2-0.0(m, !8H) 

5 - N ' »;<o phero neth <, < t ^ o w VjS'-ts i 
" ^ N ■v < i ^ s - v > o a ' t c ! \ o - . s 

. ^ v , - ■ \. o ;v Example 28 step (ii). 

i NN R a CDC) ^; R 7,36(d,2H) 7 IS- 25 m H 7.23(d, IH 6 < 1 IH 
^ i, r ^ 8< ' .d n ! 1 * , SIP > ^ N ^ - - ; Mi 
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18H) 

^ N f*M >~ Mmec oxyphcm j , -r> j n 0,1 [the 

- iin < j dx r i i v . <ie 28 U 
N \ 1 ()9;'s, IK), ? 5-?.5{m,5H}, 7.14/s, IH), 6.72-&68(m, 2H). 6.65{d, 

IH}, 5,66(d. IH), 5.07(s, 2H), 4.6~(bs, Iff), 4.23(m, 1H), -IK^m, 2K), 4.00(8, !H), 3.81(8, 
3H), 3.7CXm, 2H) : 3.5(n% 2R) 

v) The trisodiutn ^ t s Is \ <- 1 1 

'V 1 t . o r s > k t u > ts ^ r ~-r<?rar>\i 'on J pso,:i : a >d 

j the ntefod&of Example 24 steps >a ii) as a yello w » 
3i FNMR! S (D 2 0): -8.24(d), -i 0.45(d), -21,7(1); 
MS:FAB(*vs):8Q7(M^I) 

Example SI 

ffisc>dsura sairuf S4(3-methoxy 
(trth5 f dr»ge«-(i!phosphate)-P*'-monomethyl ester 

^ " v 'i viljAT.'Ui 

0 ( - ' * r - : ^ t _ , i 

exchange chromatography (using Dowjx-SONa'forro) and lyophifisation of the aqueous 
so , v obtained . secure a. yellow solid. 
3i PNMR: 8 (D 2 0); -8.15(d), 40.2(d) 

I: \\r> h D : 0» - ^4 > jr 7 - - 2, -i v i> 6 8$.^ iHX 6 78yJ, iH t <\ c , 1 Ij 
5 77(d, IB), 4.94(s. 2H), 4.25fe. 2H), 4.18{m t !H),4.!0(m. 2H). 3.83(d, IH), 3.73(d, IH), 
3.69Cs,3H),3.4l (d, 3H). 

Pharmacological Data 

E$apipleA 

The fodowaoa; example, describes the assay used to determine how saongU the compounds 
H--p) t-vt'i "'-TNJ G~psi ru i -ceptor? (he assay 
se . 1 t 4 rn^es _ um^km^ »l_ i s l N n t ^ v 

Lvv. ] " o , ' " n r s, 

> *• r > r -V t y t.; « 
a* Pmc. Natl. Acad. Sci USA (1994), 9 1 3275-3279 and Proc Nat; Acad Sci USA 
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11994), £1., 13067), The cloned receptor mediates an increase in intraedSnlar eaiciurn in 
endogenous nuc le > I we 

j re maintains o tration of f ' u 1 * < S to R) 

5 

rxsoicdiin/streptomyeni and 1% gkoamine. The cells were incubated at 37 C C in an 

v s spun down at itX * 4 r 

solution (BSS) containing 125 mM of NaCl, 5 mM ofKCl, I mMofMgCi, LSraMof 
ir M of p_ ose and 1 mg/rr si 

Hoi 7. 3 c 3f cells was de en e on t 11 o 

From 0.75 x 10" to 1 x 10'" cells were spun down, resuspenried to a concentration of 3.3 s. 
10'" ceils/nd in BSS and incubated with either 17 jiM fiuo-3AM or 17uM Fura-2AM at 
^ V - u\s v : ^ >;i ^<us shaking. The dye used > i iepej ,N upor - 
1 ! *v < ! v- nsven to! Ij se era 5 < ^ 

% o s j r >,i:r' n Q represents a S atom, fluo-3AM was used and for 

compounds wherein Q A represents an O. atom, either fko-3AM or fura-2AM were used. 
< n \ ■) i i * n 1 ^ tx 

b<bng rcru-:ten-:ed in BSS to a concentration of 3 x 10 ceils/mi ready for testing. 

When h as us e, the eel on wa room lei 

before testing. Fura«2AM loaded ceils were divided 
Into aliquots of about 10 mi and were wanned to 37°C for 10 minutes before testing. 

Calcium responses were measured on a SPEX Hnotnax using 508 ntn excitation and 525 
s 5 em ss ^ wavelengths at roon ten ix-a t e o Flao JAM U led ceils an 54 
a a, "'"i - s <. no *\ ' „.t^ v 1 „ 

N e * 3 v \ n v. a >„ - . * T ■> 

fluorescence was measured for 5 seconds before 20u! of a t 10"*"' M so rati on ef the test 

i s i J J n ' 1 " i 

by the addition of Triton-X-lOG (68 a , 10% solution) and then EGTA (ISO si 0.5 M 
s > >u v. i r sp< se was < A '1 

>m 1 < es greater than 4i> 



I. Acorr >ria erec 




xo- 



OH OH 

^ncro S sentsHo sgr sp of formula (i}> (is) or (iii) 



, OH 



WO \ o \ - 
OH QH 



9 9 p 
SI h !i 

on OH OH 



CD (if) (iii) 

R 1 represents a C^-alkyf, C(R 4 ) 2 R 5 , CHR 6 R 5 , Si(R%, C{0}R 6 or SR 6 group c 
R ! t 1 « v« roup of formula '(iv) or (v): 



s 1 ' i? 

R represents a hydrogen atom or a C^-alky! group which is optionally stsbstituted by on 



wo wmms 
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trs Jps are >ptionaUy substituted 0> or , ^ . 

i ; icoxj gioupo, 

R' >.*? ^ v x en » > ' v. . > v I < ^ il" me v 

more €p4-al.koxy, Cp^-alkyithio and/or Chalky; groups (wherein the one or more alky! 
groups are optionally substituted by one or more F atoms); 

R* S represents a hydrogen atom or a C^-aticoxy, Cj-g-alkylthio, C^-alky? or a phenyl 
group; 

>f aid v . - t< v ! a ! C j-anioxy, Q C3.X cloalk 

- v - r . . - ^ Jkoo, -M ips 5<ic'' efabom > 1 - i/r;--."- 
- na rated by* e or more haloes ators and/or one or mors C fy-aik) phen 

and/or Cs,;j-adroxy groups; 

i aton or a C] a a v ' 
Cu4-aiky! gru-m (wherein the one or :ra>re alky] groups are opoonaUv sebsdtered by one or 

f > eac tdepetidemiy s pie sola halogea atom or & Ci^-alkoxy, Ci^aifcyithio. 

k Q\ V i 

Q and „ i S 

Y represents 0 or a CF 2 , CCfe or a CBr 2 moiety; 

' repress d ! one of the CTb 

mote? j m :> replaced by an O oi S atom), CEfcOfeCH, CH 2 CH=CMCH;; or 

CH«GH; 

> • ^ n ?eger from ! to 4; 

i represents sn integer from i to 4; 
» provided that: 

(a) when X represents H then Q 1 represents a S atom and R 1 represents a group of formula 
(iv) where W h hydrogen, and Z is CH 2 CH 2 or CH=CH; 

(b) when R" represents R then Y docs not represent O; 

< s X represents a group of formula (i) or (i: > then; 

(i) R' represents a group of formula (iv) wherein Z represents a direet bond, Q, CH-C.H. or 

CH; of;, and R '. R"< n and in are as defined above; or 
t a <5 4 

r Y a v? p R i v < ,uMn v i 

halogen atoms and/or one or more C< o\\ ( { 4 aikjUhk and/or f - jo groups 
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wherein tise one aroi 

- v ~< i - .tern- or 
(us) R esenis CHR * 

by one or , ;:.d * » •> and/or one or mors Q.pn-aryp Cg.j9-a17i.axy, C$_sq- 
aryimio, Opg-vydoalkyl, Q .g-alkylthio, Ch^-aiky] and/or Cj^-aikoxy groups, each of 
which optional suhsutuents are optionally Ui by one or more halogen atoms and/or 
one or ' C M vaikyi, phony; and/or Cj.5-aSk.0xy groups and R"' is as defined above but 
doss not represent phenyl, 

(d) when R ! represents Ci^-aikyl then Q ! represents a S atom; 

(e) when R : represents CHR^R 6 then R 5 does not represent phenyl. 

2. 0. who on X tett^sC f- 

o o 0 

fl 11 !! 

cm OK OH 
wherein and Y are as defined in claim i. 

li A compound according to claim 2 wherein Y represents CPs, CO?, or CBr>. and R 3 
reprssemo hydrogen. 

4. A compound according to any one of claims 1 to 3 wherein " represents COR '>2R"' 
^nc: R s d b> na) and one <a more 
met yi groups and R 5 > -* r >g>o 

5. u ; to any one 01 claims ' to 4 wherein R represents 




wherein K and R 8 are ydrogen * I Z u- O. s CH:) : or CH«CH 
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7, v i. 3 > . ! 1 

tnonoanhydride of S-diphenylmethyluridjns-S'-phospfeSte-wt^ 

'13'. ,10 d 

monoanhydride of 5-(9H-fluofen-9~yI)-4-tbiouridia£- 5 '-phosphate with 

moitoanhydrids of 5-(9H~mthe«"9-y!}-4-thiourid»ie-5* -phosphate with 
^ - <\ \ V~.:t\ ^ h^pjurac cv.d. 

s £ x v !! tl i 

mosv-ioS v. s il-oil v, ' \ f t 

phosphide with dic;hlorometh)1enebi-.phosphor.jc acid: 

rnonoanhydride of 5-( 1 , 1 -bls{4-methy]pheoyl)meth> i \ t& \* 1U1 

^p^phooie acid; 

^> >, >v v ^ 4 i <-m 4 f i< t N r> p f • ^ t 

dichtororneshykjtfibisphosphonic acid; 

isono iydr - ; -bis{3,4-dich t yi)meth) Mhio -3 hos hate with 
di cb ; o ro ni « hy ' if n e b ; - p h 0 vpb of 5 s c ;k. ; d ; 

monoanhydrsde of 5-{ 1 , 1 ••fals{4-methoxypfeen>1)methy.lH-&iouridin« -5 --pho&p-hate w jth 
e s k v < 
^ > ^ J f - 4 _ s \>1 t v 

dichloron-iethyk^ebi^pbo.sphoriic acid; 

3i 4 n -! - > i i .,v 1 ] q - >- o a w ^ 

- t ^ ^ v i ao'd, 

>, x < v t i i - h 

dichloromeifeykitehLsphosphoiuc acid; 

nostril 5-{3-f3 Wtchlorophenox 1 j os tate 

with dicbloro sonic acid; 

>aoaah * nethoxyphenox " 

X s bh did s ^ ionic add; 

s\t ■> - v N v< >oo - $>„ s> ^ 3 1. =: - < 5 .dj 

phosphate will ;hioroE r! iencb pbosohomc acid; 
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3f 5-<(4-in8thoxy-3-phenylinetb $ ' ;c M-ibiouridine-5'- 
d jch j ororn c th y k ne b isphos p hoo i c a;: i d ; 

m t osphate \s id 
inebisphosphonic acid; 

arbaa >] Ixnet -4-t uridim - [ phate vvid 
jnebisptesphonic acid; 

) N vV W \ p ! | ^ ( „ i { ! {V 

mono ■ • - - - , \;fuo-e! i -5 -phosphate with 

- h c~ " ' avid; 

N ? s - ' r s - j a s( 

> <. ?;sp s >} j of i acid; 

i -v^U ester; 

v.-)- >\ k v", - r, , w " iv- m ^ 

N -4 i i i So hi P nk r j » iv i 1 V 

i > l1 5 i i - , < p i | > K - auiis ester; 

5-diphenyimethyl-4-thiouridme-5'-(seujJj>0 < h - 
5 . x x " tf ! in N »• ! ( v s 

mo?K>rr,«thyi ester; 

, t -bis* - oe:h- s v- p; c ^ ; r,- ;\n v] va-thiouridiae-S'-getndiydrogean triphosphateVP 3 - 
monomethyl ester; 

* ' ^ pr s ' hl>4tru\^ Jr\J * > b i m>* j^H" 

«$ter; 

" 4 v> *.* o i -,ieUanydrotge»-tripho&phaie}-?" , -monomerhyl ester; 

3*C9H4f«0fen--9-yl}«4^ 

"\o - ' -44hioaridine 5 rihydt ge iipf- spb -P momethyf ester, 
^ + " wsime - dio v< > s iiuc n ei sster 

" n-^ i 1 tri ester; 

f ! e -orv jrogcn -n^ao&p p\">. k>r t vh'ji ester; 

- vii - - ' (.;> 

t-me " - ^ ester; 

* > 2 ^sr' p>r;4tbK>YrcL , v-!> -^.i ^oie^a - ^ . > v \ Jr 1 ~ o<> —enUe^e: 
^m^.'x ^ ^4!bv ri 'v^-'*- w - ' • , oiiOTtr ester; 
N i {. ; a . s < r>in < f : 



faonoarJiydrn 
phosphate m\ 
monomlwdxh. 
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txh^ 4-ths< < e-5 i« a, 1 orr ' phosphai P 

3 — A noxy)pheoylmech\ i f <> 1 5'-{tetrahydr< r phosp ? 
■nonometh 1 ester; 

monomcthyl sstser; 

" > ~ * - v j a * i - 1 <. 

mcmstrs«thy! ester, 

u I i < i o phosphate] 

TBonomsthyi ester; 

s " 5 - > <«irc - s rctex! l-thiouridine-5 (teirahydrogen- 

triphosphate • monomethy j ester: or 

c ; "V " v \ j , v j j. (i k „ - f ^ ir . 

s ^ onotnethyl ester; 

u _ ,< i salts thereof. 

&, A process for preparing a compound according to claim 3 which comprises; 

(a) for a compound of formula (I) wherein X represents H, deprotecting a compound of 

formula 




wherein & l , Q ! and Q are as defined in claim 1 and A 5 , A" and A J each independently 



* donpoeru of formula :T wherer. X ;orrc^ms 

Q 



PCF/SE^ 0587 



vl P" v I t ^ lucf of step f s n hosph t 

sgent P{0)1.3 wherein each L is the same or different and represents a leaving group, to 



V 



L 



OH OH 

Theresa L is as defined above and Q 1 , Q* and R* are as defined in claim K and either 

nnediaie of for 1 1 ia I k 
reactrog it wish MeOH followed by alkaline hydrolysis; 

~ fo* a < \ represents 

p O 

OH OH 

wherein -\ is <s defined in claim hydroiysmg ;m intermediate of formula (III) as defined 
n phosphors gen iefoiea a» 

' < * , t l O H c . 

<- a) - v e ueo - - 

(d) for a compound of formula (h wherein X represents 
fl 11 fl 
OH OH OH 

3 

< in d lai reac a I 
sde xvvo v> s« loot rsnu * 

HO — F ,0 

/ \ // (W) 
HO Y— 

HO OH 

wherein Y is as defined in claim 1 followed by alkaline hydrolysis; or 
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(s) for a compound of formula (I) wherein X represents 




ft I B 



R'CT |- Y \ v O 
OH OK 



Oft 



i n ' bt does not represent H and Y is as defined m claim 1 ; 



Miy oi ; r - rmi a 

y. i. ; s s ! ' -• " . - s >m therapy 

M ; aceu;u< ^ > > >■< n n , , , ^ 5 ^ Jne 

claims 1 to ? in association with a pharmaceutical!}' acceptable exemieau and/or adjuvant 

11. A method of medical treatment which comprises administer- ng to a patient suffering 

nma her&peutica ffective amount o mpoan 

tc "> ^asrm . o i 

12. Use ot 3 rompom x ^ c< .d> to any one of claims 1 to 7 in the manufacture of a 
ieamen it he treatment of an inflammatory condition. 

13. - > •• \i>\b\\\\ 



ST OH whe 



H 




;TI) 



whereh \ N in&A Q" «d R 

arc as defm xUr- claim 1 pi m ided that R 1 does not represent C ; .(>• all- yi or C(0}R'\ 
CHR^R" or SR* when R° represents uasubsiiruted phenyl and W is as defined in claim 1 
;sa- m 



INTERNATIONAL SEARCH REPORT Hm™ ~ ^ . > 

| PCT/SP 98/005S7 



<. 5 N -5. V \> T * « „__ - „ - _ 


[PC :07H 19/06 C07H IS 06"; CC7H 13/VO . . 


n r\Eu: 


< 1 








Minimum to 1 " r 








SE,DK,FI,NG classes as above 


;xLent inf.:. swh <icc«;i;iriis r«-f> irov-feti if 






f \ > < t S . i v. ^ i «<- ' 

CA. WPJ 












ap;ova:u to cUifi! No. 


A 


" ; X« * > - 'M- KUMAR), 8 July 1982 
(OS. 07.82) 




1-10,12-13 


A 


MO 8400759 A (SAN00Z-ERFINDUNGEN 

VERVi* \ !*' . B . H . ) , 1 March 1384 
(01-03,84) 




t-W.U-13 


A 


GB 1193531 A (THE UPJOHN COMPANY) , 3 June 1970 
(03. 06. 70) 




1-10,12-13 


A 


• 3&« 3 AI ,^vb ! N M C t), lb f 
(15.07.82) 








«' d-.>Ovt)Ts«v;s ;!;■(-• 5 i^oti in 'd:s.- tK^iivaslui; of B^: 










r 1 ' 

X 1 1 V " " 1 1 l"„ 








Da',;- .-sews; uu:j;pkiH>;; \"f hv.vt :..i'i<>; search 

i^vub im _. _ 


5 < nrailk^ v 1 - . ,s *- ; . •->• •- rcpuft 

0 8 -07-1398 


Sweaish Pa-s;ni Office 

Box 5035, S-102 42 STOCKHOLM 


A'.ii.iiOfr.-.ed yfTioe; 

Eva Johansson 



INTERNATIONAL SEARCH REPORT 



! s a apjsiica - x 
PCT/Ss 93/00587 



iw!-!,\»iih indication, where , r o > - , «f the relevant pes; sets RcJwars 
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5~A1ky1uraci 1 Nucleoside* 5 
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isSissi-cbiq ■ » l _ . oft lsu _ 1 bsf* , - n 
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